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FINAL TEST REPORT 
FOR 
PULSE OPERATED FLOW PATH SELECTOR VALVE ASSEMBLY 
Hydraulic Research P / N  39000750 
NASA/MSFC P / N  20M42517, Rev, C. 
ABSTRACT 
. *. 
Two (2) Pulse Operated Flow Path Selector- alve Assemblies 
were subjected to a comprehensive ser ies  of tests t o  alify their use 
on the ATM Thermal Control System. 
by Hydraulic Research and Mfg. Co. 
The valves were manufactured 
The tes t  program demonstrated that the tes t  items sa t i s fy  all of 
the requirements of specification 20M42517 with exception of the Coil 
Transient Voltage (para. 4.3.4.15) requirement as  written. However, 
when installed in an actual system, and operated with the NASA designed 
control circuits, the performance of the valve does satisfy the specified 
Coil Transient Voltage requirement. Noteworthy also is that the test 
items demonstrated significant performance margins yond the minimum 
requirements of the procurement specification. 
The two test items were subjected to the serzes of tests outlined 
below, with numerous functional tests before, during, ar after environments. 
. (iii) 
1. Pre-Tes t  Inspection 
2. Cleaning 
3 .  Acceptance Tests 
4. Vibration 
5. Transient Pulses 
6. Life Cycling 
7. Te rature  
8. Full F&ow 
9. r atur e Cycling 
10. HumidGty 
ii . 
12. Bur st 
Foreword 
The formal preflight certif i cation test p rogram $or the ATM 
Temperature Control System Flow Path Selector valwe was conducted by 
the Space Subsystems Department, Avco Systems Di ion, Lowell, 
Massachusetts, 01851. The tests were witnessed by co SD Quality 
Control Personnel and by Air Force Quality Assuramce Representatives. 
The testing period was f rom 20 May 1970 through 4 ember 1970. 
The test  was conducted in accordance with STP-SSD-I@I824 in compliance 
with the requirements of NASA/MSFC procurement specification 
20M42517, Rev. C. This test program was authorize& by Contract 
-* .. 
NAS8 -300 75. 
1.0 Introduction 
1.1 Scope 
This report  presents the results of the Preflight Certification 
Tests conducted on two Flow Diverter Valve Assemblies. The objective 
of the tes t  was to qualify the valve design for use in the Apollo Telescope 
Mount Thermal Control System, by demonstrating conformance to 
NASA procurement specification 2OM42517, Rev. C. e two specimens 
tested are defined as follows: 
Test Sample Vendor 
1 Hydraulic Res. & Mfg. 3900075-0 007 
11 ' L. 008 2 11 I 1  
-I 
1 .2  Item Description 
The Flow Diverter Valve is a two position latching valve. Flow 
is diverted from either of two inlet ports to a common outlet port .  The 
valve is pulse actuated, and magnetically latched. Two microswitches 
a r e  provided to indicate armature position. Overall size of the valve 
is approximately 4 .6  x 5.2 x 4.1 inches. A complete description and 
functional schematic of the valve are included in Addendum A, pages 
4, 5, 6, and 7. Photographs of the valve are located in  Addendum E. 
1 
a 
1.. 3 Applicable Documents 
Applic able specific at ions, standards and drawings a r e  
listed on pages 1 and 2 of Addendum A. 
2.0 Test Requirements 
NASA/MSFC procurement specification, 20M42517, Rev. C 
(Addendum B) establishes the tes t  requirements. Environmental 
Tolerances, Measurement Tolerances, Ambient Conditions, Failure 
Definition, Deviations, Data Recording and Test Facilities are 
listed in Addendum A, pages 2 through 4. 
2 .1  Test Summary 
. - _  
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Note: Numbers refer  to paragraphs in  specification 20M42517. 
3.0 Test Procedure 
The detailed procedures fo r  the Pre-Flight Certification Tests 
are outlined in Test Procedure STP-SSD-1024 which is included in 
Addendum A to this report .  This document includes both procedures and 
2 
test  schematics. Only those tes ts  described herein and summarized in 
paragraph 2.1 were conducted. 
4.0 Test Results 
The actual test  results described in this section a r e  recorded 
in Addendum D, entitled Test Data. 
4.1 
addendum 
P r e -  Test Inspection 
The results of the p re  test  inspection a r e  recorded on 
pages D-1 and D-2. Deviation Requests were made and 
approved for both valves via DAR #005 and 007, which a r e  included 
as Addendum F. These involved loose threads on the . _ flange 
mounting pads, and did not affect the performance of the test  i tems. 
The Deviation Requests were approved by NASA/MSFC for test  use 
only. 
4 .2  Cleaning 
Both tes t  items were cleaned to the requirements of Con- 
tamination Control Plan, QATP-SD-199. Both tes t  items were cleaned 
to a level of 50 microns o r  less .  
4. 3 Acceptance Tests 
4.3:l Proof P res su re  
A 75 psig proof pressure  tes t  with GNz was successfully 
conducted on both tes t  items for more than the specified 5 minute period, 
without evidence of distortion, permanent se t  or leakage. The results 
a r e  recorded on Addendum pages D-1 and D-2. 
3 
4 . 3 , 2  External Leakage 
Both tes t  items total leakage measumments were 
better than the specified 1 .6  x requirement, whea pressurized 
with 100% helium at 50 psig. The resul ts  of these te P a r e  recorded 
on page.s D-1 and D-2.  
4 . 3 . 3  Internal Leakage 
The poppet leakage measurements foz both tes t  items 
over a pressure  range of 0 to 20 psig, were less  thanltwo orders  of 
magnitude below the allowable 0.20 SCCS of the methamllwater service 
media. The leakage results for three cycles of operattiion a re  listed 
. - _  
on addendum pages D-3 and D-4.  - -. 
4 . 3 . 4  Acceptance Vibration 
~~~~~~ 
Both tes t  items were subjected to a 2 - 3  g rms ,  overall,  
random vibration level without evidence of damage or  e t e r n a l  leakage. 
The valves were charged with GN2 at 20 psig. Results of this test ,  
including the random analysis plot, a r e  recorded on endum pages D-3 
and D-4 .  
4 . 3 . 5  Vacuum Internal 
Both tes t  items were subjected to 2 xPIlQm5 t o r r  without 
evidence of deformation o r  permanent set .  Results these tes t s  a r e  
recorded in  pages D-5  and D-6. 
4 . 3 . 6  Proof P res su re  
A 75 psig proof pressure  tes t  with was applied to 
the test  specimens after Acceptance Vibration. There was no visual 
evidence of deformation o r  permanent set ,  or  leakage, The data a r e  
recorded in  the Addendum pages D-5 and D-6.  
4 
4.3.7 Leakage External. After Acceptance Vibration 
Post vibration leakage was successfmlly completed on 
both test  items. 
sccs .  
Leakage values were better than t h e  allowable 1.6 x 10' 6 
The test  data a r e  recorded on Addendum pages 9 - 5  and D-6. 
4.3.8 Internal Leakage After Acceptance V5lbration 
~ ~~~ ~ 
Poppet leakage measurements for b t es t  i tems were 
less  than two orders  of magnitude below the allowab3-e (0.20 sccs  of methanol/ 
water service media with pressures  f rom 0 to 20 ps .. The data a r e  recorded 
on Addendum pages D-7 and D-8. 
-. 
4.3.9 Circuit Resistance 
. - _  
Continuous circuits on both test  i t ems  qneasured less  than 
the 0. 5 OHM allowable value. 
drawing requirements of 27 t 2 OHMS, and open c i r d t s  indicated 
Coil resistance confammed to contractor 
- 
infinitely high resistance.  
D7,  D-8, D-9 and D-10. 
Test  resul ts  a re  l isted om Addendum pages 
4.3.10 Insulation Resistance I 
All insulation resistance measurem on each tes t  item. ex- 
ceeded 29  000 megohms. The tes t  requirement is 5 megohms minimum. 
These data are recorded on Addendum pages D-9, thmmgh D-16. 
4.3.11 Minimum Operating Voltage (Unpressurized Assembly) 
The minimum operating voltage for wdwe S / N  007 in the 
unpressurized condition ranges from 12.0 to 14.5 vo%s. For S / N  008, 
the voltage was between 12.8 and 17.0. The specified requirement is 18.0 
volts maximum. These voltages were applied for 10Q milliseconds. The 
results of each run  are l isted on Addendum pages D-B5 and D-16. 
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4.3.12 Minimum Operating Voltage (Pressmrized Assembly) 
The minimum operating voltage for the valve pressurized 
.# - -  
"",.$Q 5-n -ps:g %.- ;t:,l _3*n=_1;+-?: ged f rom 10. 0 to 12. 8 volts far S/N 007, and 
. .-.ETOYG 12.4 to 16.0 5 - i  S/N 008. The requirements are the same as the 
. */- Ti. , - e ,  
anpressurized con? on. The results of the tests a r e  recorded on Addendum 
, pages D-15 and D- 
4.3.13 Minimum Pulse Duration (Pressurized Assembly) 
The minimum pulse duration for valve S/N 007 in the 
pressurized condition (50 psig) ranged f rom 15.3 to 21.0 milliseconds. 
For  S/N 008, the pulse duration was between 15.0 a,d 17.5 milliseconds. 
The specified requirement is 100 milliseconds maxim-. 
-. 
These pulses 
were applied with a 28.0 volt amplitude. The data collected are r e -  
corded on Addendum page D-17 and D-18. 
4.3.14 Minimum Puls'e Duration (Unpressurized Assembly) 
The minimum pulse duration for the test items in  the 
unpressurized condition ranged from 16.5 to 22.0 milliseconds, for 
S/N 007, and f rom 16.5 to 18.0 for S/N 008. The reqairements are the 
same as for m-iaed condition. Test results are recorded on 
Addendum pages D-17 and D-18. 
4.3.15 Power Consumption 
The room temperature power consumption at 28.0 volts 
d. c .  was 27.44 watts maximum for  valve S/N007, and 29.96 watts 
maximum for valve S I N  008. The allowable power consumption is 45 watts 
. . * e :  
maximum. 
and D-18. 
Thew?. -*I fL.a: iurements a re  recorded on Addendum pages D-17 
T. 
- 6  
4. 4 Vibration 
4.4.1 Vibration, Sinusoidal Excitation, Vehicle Dynamics 
Both tes t  samples were subjected to sinusoidal vibration 
excitation from 4 to 40 cps with 1.6 g peak alongthe longitudinal axis, 
and from 4 to 20 cps at 0 .4  g ' s  peak along the la teral  axes. Continuity 
was maintained across  pins A and E during the test  and the valves 
were pressurized to 21.0 psig. 
o r  leakage on either valve at the completion of the test .  
were mounted on the tes t  items to sense acceleration along the three 
There was no visual evidence of damage 
Accelerometers 
major axes.  
oscillographic s t r ip  char t  and is available at Avco in the test  data file. 
The output of each accelerometer was-recorded on an 
-, 
The overall  results of this test  a r e  recorded on Addendum pages D-19. 
and D-20. 
4.4.2 Vibration, Sine Evaluation Criteria 
A 1 g amplitude sine survey was conducted from 20 
to 2000 cps along the major axes of both test  units. Continuity was 
maintained across  pins A & E during the test ,  and there  was no 
evidence of external leakage o r  damage. The valves were pressurized 
to 21 psig with methanol/water. 
the tes t  items, as described in 4.4.1. 
Accelerometers were mounted on 
These results a r e  recorded on 
Addendum pages D-19 and D-20. 
7 
4.4.3 Vibration. Random Criteria. High Level 
Both test  items were subjected to a 5 . 3  grms 
(0--earall) rando,m yi.bration test  along each of the t h r e e  major axes. 
~ Bsth valves werc,Fy.:asurized to  21.0 psig with the serv ice  media. 
Continuity was ma'ntained across  pins A and E durl  
. -_ ~ I .  .' . 
the test ,  and there 
was no evidence crf'external leakage, or damage. 
recorded on Addendum pages D-19 and D-20. 
tes t  results are 
1, 
" I  
4.4.3 Vibration, Random Criteria,  Low h v e l  
Both tes t  items were subjected to a 3.. 6 g rms (overall) 
random vibration test  along each of the three major  axes .  
valves were pressurized to 21.0 psig with the se rv ice  media. 
Both 
. -_  
Con- 
tinuity was  maintained across  pins A and E during t test ,  and there 
was no evidence of external leakage, or damage. T tes t  results a r e  
recorded on Addendum pages D-21 and D-22. 
4. 5 Post Vibration Functional Tests 
4 .5 .1  Proof P res su re  
A 75 psig proof pressure  test with GINz was conducted 
on each tes t  i tem. Neither valve exhibited any evidemae of deformation 
or leakage. The resul ts  a r e  recorded on Addendum pages D-21 and D-22. 
4 .5 .2  Vacuum. 
The test  i tems were subjected to l e s s  Xhan 1 x t o r r  
for more than 5 minutes. 
formation or set, 
Neither valve exhibited amy evidence of de- 
The data are recorded on Addendum pages D-21 and D-22. 
8 
4.5 e 3 External Leakage 
~ 
External leakage measurements on both test  items 
were  less  than the 1 .6  x sccs by greater than one order  of 
magnitude, when pressurized with 100% helium at 50 ps2g. These 
measurements a r e  recorded on Addendum pages D-23 and D-24. 
4.5.4 Internal Leakage 
Poppet leakage on each valve was less than two orders  of 
magnitude below the allowable 0 . 2  sccs  of the methanollwater service 
media, at pressures  f rom 0 to 20 psig. The leakage values a r e  r e -  
corded on Addendum pages D-23 and D-24. . +. 
-*  
4 .5 .5 Circuit Resistance 
A l l  resistance measurements on each test  i tem were 
less  than 0 . 5  OHMS (allowable) for closed circuits and infinity, for 
open circuit measurements. Coil resistances were within the manu- 
facturer ' s  specified l imits,  These measurements are recorded on 
Addendum pages D-25 and D-26. 
4.5.6 Insulation Resistance 
All  insulation measurements on each test  i tem exceeded 
20,000 megohms. The specified requirement is for 50 megohms minimum. 
Insulation resistance data are recorded on Addendum pages D-27 through 
D-'32. 
9 
4.5.7 Minimum Operating Voltage, Unprc3e.tzsurized 
The minimum operating voltage, ed for 100 ms ,  
ranged f rom 14.0 to 16.0 volts for valve S/N 007 an &om 13.0 to  
16.0 for S / N  008. The allowable limit is 18.0 volts, The  data a r e  
recorded on Addendum pages D-36 and D-32. 
4.5.8 Minimum Operating Voltage, P r e s  
The minimum voltage with the valves  pressur ized  
with 10070 helium to 50 psig ranged f rom 13.0 to 14.5; 
S/N 007, and f rom 13. 0 to 14.0 volts for valve S / N  0 
are recorded on Addendum pages D- 33 and D-34. . **-  
4 .5 .9  Minimum Pulse Duration. P r e s s u r  
The minimum pulse duration €or the %est i tems 
pressurized to 50 psig with 10070 helium ranged f r o m  34.0 to 39. 0 ms 
for valve S / N  007 and from 34.0 to 36.0 for valve SpFE;Rks!OO8. The 
pulse amplitude was 28.0 volts, and the allowable pudss width is 100 m s ,  
maximum. These results a r e  recorded on Addendum pages D-33 and - 
D-3-4. 
4.5.10 Minimum Pulse Duration, Unpresmarized 
The minimum pulse duration for the ampressurized 
condition ranged f rom 30.0 to  39.0 ms for valve S / M . W 7  and f rom 
36.0 to 38. 0 ms for valve S / N  008. Other conditions and limits as 
in para.  4.5.9.  These results a r e  l isted on A d d e n d m  pages D- 33 and 
D-34. 
4.5.11 Power Consumption 
m 
The room temperature power consumption at 28.0 
volts d. c .  was 27.3 watts maximum for valve S / N  007, and 29.96 
maximum for valve S / N  008. The allowable value is 45 watts. These 
measurements a r e  recorded on Addendum pages D-35 and D-36. 
4 .6  Transient Pulses 
4 .6 .1  Minimum Operating Voltage, Unpressurized 
The minimum operating voltage measured during this 
tes t  was within previously stated limits. The values ranged f rom 14.0 
to 15.5 volts for valve S / N  007 and f rom 13. 0 to  16:O volts for valve 
S/N 008. 
-I - 
Actual data for each cycle a r e  recorded on Addendum pages 
D-35 and D-36. 
4 .6 .2  Minimum Operating: Voltage, Pressur ized  
The minimum operating voltage with the valve pressurized 
with 10070 HE to 50 psig fell within previously stated l imits,  and compared 
favorably with the data obtained i n  the unpressurized condition. 
ranged f rom 14.0 to 15.0 volts for valve S / N  007 and from 13.0 to 14. 0 
for valve S / N  008. 
The values 
The data a r e  recorded in  Addendum pages D-’35 and D-36. 
4 . 6 . 3  Minimum Pulse Duration, Pressur ized  
The minimum pulse duration with the valve pressurized 
~ 
to  50 psig is within the previously specified limits. 
30 .0  to 38.0 ms for valve S / N  007 and f rom 36.0 to 38.0 ms for valve S / N  
008. 
The values ranged from 
The results are listed on Addendum pages D-37 and D-38. 
11 
4 . 6 . 4  Minimum Pulse Duration, Unpresswized 
The minimum pulse duration with the t e s t  item in the 
unpressurized condition is within previously specified limits, and compares 
favorably with the pressurized condition. 
to 38.0 for valve S/N 007 and from 36.0 to 37.0 for v d v e  S/N 008. 
The values range f rom 33.0 
The 
results a r e  listed on Addendum pages D-37 and D-38. 
4.6 .5  Transient Pulses 
This transient pulse tes t  consisted of applying a steady 
state signal to one coil and a transient signal to the opposite coil. Acceptance 
c r i te r ia  was that the valve would not change position when a transient 
signal was applied. 
-. 
Transient signals from t72 volts d. c .  5 microseconds, 
to -19 volts d. c . ,  9 milliseconds were applied to each coil  of both valves. 
Microswitch pins A and E were monitored during all transient runs.  
Neither of the test  i tems changed positions with the application of a voltage 
transient. The oscilloscope voltage t races  f rom these tes t s  a r e  available 
in ,the test  file. 
Other transient pulse tes ts  were run beyond the specification 
and tes t  requirements. 
second pulse one one valve coil and zero volts on the alternate coil. 
These involved applying a 72 volt d. c .  5 micro-  
This 
test  was performed on all coils without inducing the valve poppet to change 
position. These test  results a r e  recorded on Addendum pages D-37 and D-38. 
12 
4.6.6 Coil Transient Voltage 
~~ 
The coil transient voltage test  was  comprised of 
measuring the maximum peak inverse voltage when a 28.0 volt d. c .  
signal was removed from the coil. 
by the bifilar winding within the valve. 
The peak inverse  voltage is governed 
The peak inverse voltage measured 
50 volts for valve S /N007  and 52 volts for valve S/N 
. requirement is that the peak inverse voltage shall  
applied voltage, or  42 volts for this tes t .  Since the measured results 
exceeded the allowable value, a deviation request (form 847)  was sub- 
8. 
exceed 150% of the 
The specified 
mitted to  MSFC and approved. This request was numbered Avco - 010. 
The performance of the valve when installed in the ATM 
Thermal Control System, however, is not discrepant, because the peak 
inverse voltage reflected back into the electrical  control circuit ,has been 
reported as not exceeding 5 volts. 
It was the intent of the specification, according to MSFC 
engineering, to measure the peak inverse voltage generated by the valve 
. with the actual system control circuit. Since this s y  m is complex, 
it is beyond the scope of the present contract. The peak inverse voltage 
data a r e  recorded on Addendum pages D-39 and D-4  
4. 7 Life Cycling 
A total to 1050 
cycles to  valve S/N 008.  
with methanol/water and 
cycles were applied to valve S / N  007 and 1020 
Cycling was accomplished h t h  the valve filled 
the switches resistively loaded to  3 amperes.  
The life cycle requirement is for 1000 cycles of operdion. Functional 
13 
tes ts  were performed after each 150 cycles. The res t s  a r e  summarized 
be low. 
4 .7 .1  Internal Leakage 
After 150 cycles 
The poppet liquid 
0 .0  SCCS.  
After 300 cycles 
The poppet liquid 
0 .0  S C C S .  
After  500 cvcles 
The poppet liquid 
0 .0  S C C S .  
After 750 cycles 
The poppet liquid 
leakage for both tesit items measured 
leakage for both t e e  items measured 
. Z  
leakage for both t'e&t.items measured 
leakage for valve SiiN 008 measured 
0.0 sccs  and varied from 0 .0  to 0.0008 SCCS for valve S/NO07. 
After 1000 cycles 
The poppet liquid leakage measured 0.0 sccs  for valve 
S/N 008 and 0.01 sccs  for valve S / N  007. These data a r e  
recorded on Addendum pages D-41, D-42, D-53 and D-54. 
Test requirements have been listed previousEy. 
4 .7 .2  Circuit Resistance 
After 150 cycles 
Circuit r e  s i  s tance me as ur ement s on th test  i tems 
were between 0. 0 and 0. 2 ohms for continuous circuits, and infinity 
for open circuits.  Coil resistances were within previously specified 
limits. 
14 
After 300 cvcles 
Same results as after 150 cycles. 
After 500 cvcles 
Same results as after 150 cycles. 
After 750 cycles 
Same results as after 150 cycles. 
After 1000 cycles 
Sarne results as after 150 cycles. These data a r e  
recorded on Addendum pages 0-43, D-44, ID-55 and 0-56.  
. " _  
4. 7 .3  Minimum Operating Voltage (Unpressurized) 
The minimum operating voltage readings taken during 
life cycle testing with the test  items unpressurized are summarized 
below. The readings represent the high and low measurements on 
each valve with a 100 ms pulse 
After 150 cvcies 
Valve S I N  
007 
008 
Low (volt d. c .  ) 
12.0 
12.5 
Af te r  300 cvcles 






Low (volt d. c.  1 
12.0 
14. 0 
After 500 cycles 
Valve S / N  
007 14. 0 
008 14. 0 
Low (volt d. c .  ) 
High (volt d. c.  ) 
14.5 
14.5 




After 750 cvcles 
Valve S I N  
007 
008 
Valve S / N  
007 
008 
Low (volt d. c.  ) 
14.5 17.0 
15.0 16.0 
High (volt d. c.  ) 
After 1000 cycles 
Low (volt d. c .  ) 
14. 0 16.0 
14.0 15. 5 
High (volt d. c. ) 
These results a r e  recorded on Ad um pages D-45, 
D-46, D-61 and D-62. A l l  readings a r e  within spec3Eed limits, and 
do not indicate any degradation in performance of t valve as a result  
of life cycling. . -=__ 
-* 
4 .7 .4  Minimum Operating Voltage (Presswrized) 
These tes ts  are identical to the testscof 4. 7. 3 except 
that the tes t  items were pressurized to 50 psig with BfDO% helium. 
Af te r  150 cycles 





After 300 cvcles 
Valve S / N  
007 






After 500 cycles 
Low (volt d. c .  1 
14. 0 
13.5 
High (volt d. c.  ) 
14. 0 
13. 5 
High (volt d. c. ) 
13. 5 
14.0 




After 750 cycles 
Valve S I N  
007 
008 
Valve S I N  
007 
008 
Low (volt d. c .  ) 
14.0 16.5 
14.0 14.5 
High (volt d. c .  ) 
After 1000 cvcles 
Low (volt d. c. ) 
14. 0 16.0 
14. 0 94.5 
High (volt d. c. ) 
The data are recorded on Addendum pages D-45, D-46, 
0 -61  and D-62. 
not result  in significant performance degradation. 
A l l  of the tests were within specified limits, and did 
4 .7 .5  Minimum Pulse Duration, Pressur ized  Assembly 
The results of the periodic pulse ddrakion tests 
performed during life cycling are summarized below. The ‘tests were 
performed with the valve pressurized to 50 psig with EQOyo helium. 
data represent the high and low readings for each valve independent of 
The 
the coil being energi2e.d. 





008 26. 0 
After 300 cycles 






Valve S / N  
007 
008 





3 2 . 5  
27 .5  
High (ms) 
31. 0 
2 9 . 0  
High (ms) 
‘34. 0 
29 .0  
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After 750 cycles 










Valve S IN Low (ms) High (ms) 
007 27. 5 32.0 . 
00 8 28. 0 28.5 
The data a re  recorded on Addendum pages D4 , D48, D63 and D-64. 
4.7.6 Minimum Pulse Duration, Unpressmized Assembly 
The results summarized below a r e  %%entical  to  the 
tests of 4.7.5 except that the tes t  i tems were  unpressurized. 
After 150 cycles 
. -_ 
Valve S IN 
007 
008 






After 300 cycles 
Low (ms)  
26. 5 
28. 5 
After 500 cycles 
Valve S I N  
007 
Low (ms)  
29. 0 
008 28. 5 




Low (ms)  
29. 5 
28. 0 
After 1000 cycles 














H g h  (ms) 
3 4 . 0  




The results of these tes ts  a r e  recorded on Addendum 
pages D-47, D-48, D-63 and D-64. 
4 . 7 . 7  Power Consumption During Life Cycling 
The periodic power measurements t n at  28.0 volts 
d. c. during life cycling tes ts  are summarized below. Values are the 
maximum measurements for each valve. 
Results of these tes ts  a r e  recorded-om Addendum sheets 
-. 
D-49, D-50, D-63 and D 4 4 .  .L 
4 .7 .8  Proof P res su re  After Life Tests 
A 75.0 psig proof pressure  tes t  was applied to both test  
i tems for five minutes without evidence of distortion or permanent se t .  
Test results are recorded on Addendum pages D-51 D-52. 
4 .7 .9  Vacuum After Life Tests 
A five minute vacuum test  of less  than P x to r r  was 
applied to both tes t  items without evidence of distortion o r  permanent set .  
Test results are recorded on Addendum pages D-51 md! D-52. 
4. 7.10 External Leakage After Life Tests 
External leakage measurements on each test  item 
with 50 psig, helium, were approximately two orders  
better than the specified requirement, 
Addendum pages D-51 and D-52. 
magnitude 
Test results a r e  recorded on 
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4.7.11 Insulation Resistance After Life Tests 
All  insulation resistance measureme s on each test  
i tem exceeded the requirement by more  than three orders of magnitude. 
These measurements a r e  recorded on Addendum pages D-55 through D-62.  
4 . 8  High Temperature Gaseous Tests 
Both test  i tems were placed in a chamber and allowed to 
stabilize at t165OF. Each coil was energized for 5 continuous minutes 
at 30 volts d. c. Current measurements were made at the beginning 
and end of the period, and the coil resistance computed. 
were allowed to re turn to 165OF and the valve operated. 
The valves 
This procedure 
was repeated for a total of 10 cycles on each test  unit. 
movasurements at  the beginning of each cycle were 30.9 ohms for each 
Resistance 
- *  
‘i 
coil of valve S / N  007 and 3 3 .  3 ohrns for each coil of valve S / N  008. 
Resistance measurements at the end of the five minute period were 
35. ’7 ohms for each coil of valve S / N  007 and 37.5 ohms for each coil 
of valve S / N  008. The maximum valve body temperature reached 
with 30 volts d. c .  applied to the valve was 170°F for S I N  007 and 1’74OF 
for S / N  008. The time required for the valve to cool to 165OF was 
15 minutes for S / N  007 and 20-25 minutes for S / N  008. Results of these 
tes ts  a r e  recorded on Addendum pages D- 65 and D-66.  
4.8.1 Internal Leakage Af te r  High Temp. Gaseous 
With the test  i tems stabilized at +lOO°F and pressurized 
as previously described with methanol/water, the measured poppet 
leakage for each unit was 0 . 0  S C C S .  Test resul ts  are recorded on Addendum 
Pages D-67 and D-68. 
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4.8.2 Circuit Resistance After- High Temp. Gaseous 
Circuit measurements were made with the valve stabilized 
at  t l O O ° F .  
ohms and open circuits measured infinite resistance. 
were slightly higher than room temperature measurements. 
the data were within acceptable limits. 
Continuous circuits on both test  i tems, did not exceed 0.2 
Coil resistances 
Al l  of 
Results a r e  recorded on Addendum 
pages D-67, D-68, D-69 and D-70. 
4.8.3 Insulation Resistance After High Temp. Gaseous 
Insulation resistance measurements were made with 
the valves stabilized at t l O O ° F .  A l l  measurements exceeded the minimum 
requirement of 50 megohms minimum. Most of the  values exceeded the 
minimum requirement by three orders  of magnitude or  more,  but a 
few were only slightly higher than minimum. 
Addendum pages D-69 through D- 76. 
The data a re  recorded on 
4.8.4 Minimum Voltage After High Temp. Gaseous (Unpressurized) 
Minimum voltage measurements were made with the valve 
stabilized at t l O O ° F .  
temperature, but were all within previously specified limits. 
The values were slightly higher than at room 
The minimum 
voltage varied f rom 16. 5 to 18. 0 volts d. c .  for valve S/N 007 and from 
16.0 to 17.- 0 volts for valve S / N  008. Results of the test  a r e  recorded on 
- Addendum pages D-75 and D-76 
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4.8.5 Minimum Voltage After High Temp. Gaseous, Pressurized 
The test described in  4 . 8 . 4  was repeated with the test  
items pressurized to 50 psig with helium. Test results were within 
previously specified requirements, and slightly lower than for the un- 
pressurized condition. The voltage readings for S / N  007 varied from 
14.5 to 16. 5 volts d. c. and for unit S/N 008 from 15.5 to 16.0 volts d. c .  
Test data a r e  recorded on Addendum pages D-77 and D-78. 
.4.8.6 &filse Duration After High Temp. Gaseous, Pressurized c
Minimum pulse duration tes ts  were run with the valve 
Al l  stabilized at t l O O ° F  and pressurized to 50 psig with-lOO% helium. 
results were well within the acceptable values. 
007 ranged from 28.0 to 32.0 volts ms, and from 27.5 to 29.0 for valve 
S / N  008. 
-, 
The r2sults for valve S / N  
Test data a r e  recorded on Addendum pages D-77 and D-78. 
4 .8 .7  Pulse Duration After High Temp. Gaseous, Unpressurized 
The tes t  described in 4. 8 . 6  was performed with the test  
i tems in the unpressurized condition. Performance for both tes t  i tems 
was acceptable. The minimum pulse duration for valve S / N  007 ranged 
from 27. 5 to 32. 5 v ms, and for S / N  008 from 28.5 to 30.0 volts d. c .  
Test data a r e  recorded on addendum pages D-77 and D-78. 
4 .8 .8  Power After High Temperature Gaseous 
Power measurements were made wit& the valves stabilized 
at t l O O ° F .  
than the performance at room. temperature,  because of the increase coil 
The power consumption for both test  items was slightly lower 
resistance with temperature.  The maximum value was 26.3 watts for 
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S/N 007 and 28.6watts for S / N  008. Values for each mi1 a r e  recorded 
on Addendum pages D-79 and D-80. 
4 .9 .0  Low Temperature Gaseous 
The two test  items were placed in a cmld chamber and 
allowed to stabilize at -65'F for a period exceeding 4% hours. Af t e r  
the cold soak, the functional tes ts  l isted below were performed. 
4.9.1 External Leakage at -65OF 
The external leakage measurement fmr both tes t  units 
at -65OF was better than the allowable value by two o d e r s  of magnitude 
or  more .  The helium leakage rate  was 0.7 x s c w  for S / N  007 .- 
P 
and 1.44 x for S / N  008. Results a r e  recorded 0aAddendu.m pages 
4 
D-79, D-80, I - --- - _  
-. 
4.9.2 Internal Leakage at -65OF 
Poppet leakage was measured with the tes t  items stabilized at  
-65OF. 
for valve S / N  008 and values ranging from 0 to 0.0033 sacs of the liquid service 
media for valve S / N  007. 
D-80 and D-81. 
Both valves were well within specified l imits.  Zero leakage was measured 
These data a r e  recorded on addendum pgs. D-78, D-79, 
4 .9 .3  Circuit Resistance at -65OF 
Circuit resistance measurements at did not 
vary significantly f r o m  measurements at room temperature, except 
for coil resistance measurements. Closed circuit measurements did 
not exceed 0 . 2  ohms. Open circuit  measurements indicated infinite 
resistance.  
and 17.9 ohms for S / N  008. 
Coil resistance for S / N  007 was approximately 20 ohms 
A l l  circuit resistance v s were within 
acceptable l imits.  These measurements a r e  recorded in Addendum pgs, D81 & D82 
4 .9 .4  Insulation Resistance at -65OF 
Insulation resistance measurements c-m both tes t  items 
were somewhat degraded from the values recorded at room temperature,  
but all values exceed the specified requirement. The lowest insulation resistance 
measurement was 200 megohms. 
D-83 through D-88. 
The data are recorded on Addendum pages 
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0 4.9.5 Minimum Operating Voltage, at -65 F,  Gaseous Unpressurized 
The minimum operating voltages fo r  both tes t  i tems, un- 
pressurized, at -65'F were significantly lower than at room temperature 
because of the higher current  drain. Performance ranged between 12.0 
and 13.0 volts d. c .  for valve S / N  007 and 13.0 volts d, c .  for all measure-  
ments made on S / N  008. Actual resul ts  a r e  shown om Addendum pages 
D-89 and D-90. 
4 .9 .6  Minimum Operating Voltage, at-65"F Gaseous Pressurized 
The performance of both tes t  i tems pressur ized  to 50 psig 
1. 
with 100% helium was comparable to the unpressurized condition. Valve 
S/N 007 operated at 12.0 volts d. c .  and S / N  008 at -13- 0 volts d. c. for all 
readings. Actual results a r e  shown on Addendum pages D-89 and D-90. 
4 .9 .7  Minimum Pulse Duration at -65OF, Gaseous, Pressurized 
The minimum pulse duration readings of the tes t  items 
stabilized at -650F were significantly lower than they were  at room 
temperature.  
for valve S / N  007, and f rom23.0  to  25.0 ms for valve S / N  008. These ' 
The pulse measurements ranged from 14.0 to 16.0 ms. 
readings a r e  shown on Addendum pages D-91 and D-92- 
4 . 9 . 8  Minimum Pulse Duration at -65OF, aseous, Unpressurized 
The mi'nimum pulse duration readings at -65OF with the 
valve in the unpressurized condition were only slightly higher than in  the 
pressurized condition, but well within acceptable limits. These measure - 
ments ranged f rom 15.0 to 20.0 ms for  the S / N  007 valve, and from 25.0 
to 26.0 ms fo r  valve S / N  008. The readings are shown on Addendum pages 
D-91 and D- 92. 
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4.9.9 Power, at -65OF 
The highest power readings were encountered as  a result  of the 
lower coil resistance with the valve stabilized at  -65OF. 5 
The maximum power consumption was 36.4 watts for S / N  007 and 40.9 
watts for S / N  008. The allowable value is 45 watts maximum. Test 
results are shown on Addendum pages D-91 and D-92. 
4.10 After High and Low Temperature Gaseous 
At the conclusion of the cold temperature performance tes ts ,  the 3 
- 
test  items were returned to room temperature and the complete ser ies  Q 
. -. of functional tes ts  performed as described below: . -- 
4.10.1 External Leakage After High/Low Temp. Gaseous 
External leakage measurements on both tes t  items with 
100% helium were well within tolerance. The value was 3.46 x sccs  
for S / N  007 and 11.25 x l o m 8  sccs  for S / N  008. Records of this test  
a r e  shown on Addendum page D-93 and D-94. 
4.10.2 Internal Leakage After High/Low Temp. Gaseous 
Internal leakage measurements with methanol/water 
service media were 0. 0 sccs  for both test  i tems. Results of this tes t  
are recorded on Addendum pages D-93 and D- 94. 
4.10.3 Circuit Resistance After High/Low Temp. Gaseous 
Closed circuit resistance readings did not exceed 0 .3  ohms 
for valve S / N  007 and 0 .4  ohms for S / N  008. Open circuit readings in- 
dicated infinite resistance for both valves, and coil resistance readings 
were within acceptable l imits.  These readings a r e  recorded on Addendum 
pages D-95 and D-96. 
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4.10.4 Insulation Resistance After High/Lsw Temp.,  Gaseous 
A l l  of the insulation resistance readings for each valve 
taken after high and low temperature testing were wefa in excess of 50 
megohms, the minimum allowable value. These readings a r e  recorded 
on Addendum pages D-97 through D-104.. 
4.10.5 Minimum Operating Voltage After High/Low Temp. 
Gaseous, Unpres surized 
The minimum operating voltage after high and low 
temperature testing was comparable to previous room temperature 
results,  and was within acceptable l imits.  The values were between 
.r 
d 
16.0 and 17. 0 volts d. c .  for valve S / N  007 and between 15.0 and 16. 0 
volts d. c. for valve S / N  008. Results of these tes ts  are recorded on 
Addendum pages D-103 and D-104. 
4.10.6 Minimum Operating Voltage After Egh/Low Temperature 
Gaseous, Pressur ized .  
The minimum operating voltage with the valve pressurized 
to 50 psig is slightly lower than in the unpressurized condition, and is 
comparable to previously obtained room temperature data. The values 
ranged f rom 15. 0 to 15. 5 volts d.  c .  for valve S / N  007 and f rom 15. 0 to 
15.5 volts d. c .  for valve S / N  008. The data a r e  recorded on Addendum 
pages D-103 and D-104. 
4.10.7 Minimum Pulse Duration After High/Eow Temp. 
Gaseous, Pressurized 
The minimum pulse duration performance of either valuve 
did not s eem to be changed as  a resul t  of the high and low thermal tes ts .  
The results were well within tolerance and ranged f r o m  26.0 to 29. 0 ms 
for  both tes t  i tems. The data a r e  recorded on Addendum pages D-105 and D-106. 
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4.10.8 Minimum Pulse Duration After Hi hJLow Temp. 
Gaseous Unm es  s urized 
The minimum pulse duration for the valves in  
the unpressurized condition ranged from 25.0 to 29. ms for  S / N  007 
and from 27.5 to 30 .0  for valve S/N 008. The data are recorded on 
Addendum pages D-105 and D-106. 
4.10.9 Power After High/Low Temp. Gaseous 
The power consumption of both tes t  i tems showed 
negligible change as  a result of the high and low the .a1 environment. 
The maximum power drain for valve S / N  007 was 27.72 watts, and for . - _  
S / N  008 29.96 watts. These results a r e  recorded dn Addendum pages 
4.11 High Temperature Liquid, t l O O ° F  
Both test  items were filled with the liquid service media, 
placed in  a chamber, and allowed to stabilize at t100 F. The functional 
tests described below were then performed, 
4.11.1 Internal Leakage at  100°F, Liquid 
The poppet leakage tes t  was identicditto the internal 
leakage tes t  of 4 .8 .1  and the results were essentially %dentical. 
leakage on valve S / N  007 ranged from 0 . 0  to 0.016 secs of the service 
media, and was 0 . 0  SCCS for valve S / N  008. 
recorded on Addendum pages D-107 and D-108 
Liquid 
Results iod this tes t  a r e  
4.11.2 Circuit Resistance at tlOO°F, Liq 
~ 
Circuit resistance measurements wi%h the valve filled with 
the liquid service media were within acceptable limigs. The closed circuit 
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values did not exceed 0 . 4  ohms for either test  item. Open c ircuit  
r e  sis tance me as ur ement s indicated infinite r e  s is  t ance . 
readings basically the same as for the gaseous tes t  at f l O O ° F .  
Coil r e  sis tance 
Results 
L 
a r e  recorded on Addendum pages 0-107, D-108, D-lo9 and D-110. 
4.11. 3 Insulation Resistance a t  t l O O ° F ,  Liquid 
Insulation resistance measurements on both valves 
were satisfactory during this test .  A l l  measurements were in excess 
of 50 megohms. 
pages D-109 through D-116. 
The resistance readings a r e  recorded on Addendum 
4.11.4 Minimum Voltage at tlOO°F, Liquid, Unpressurized 
-, 
The minimum voltage readings for thisctest a r e  
approximately the same as for the gaseous condition at t l O O ° F ,  para .  
4. 8.4,  and fell  within specified tolerances. 
16.0 to 18. 0 volts d. c.  for valve S / N  007, and f rom 17.0 to 17.9 volts d. c.  
The values ranged from 
for valve S / N  008. These data a r e  recorded on Addendum pages D-115- 
and D-116.. 
4.11.5 Minimum Voltage a t  100°F, Liquid, Pressurized 
The minimum voltage readings with the methanoljwater 
pressurized to 50 psig is about the same as for the unpressurized 
condition. The values ranged from 16.5 to 17. 5 volts d. c .  for S / N  007 
and from 17.5 to 17. 9 volts d. c. for valve S/N 008. 
recorded on Addendum pages D-115 and D-116. 
These data a re  
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4.11.6 Pulse Duration at  t l O O ° F ,  Liquid, Pressurized 
The minimum pulse duration with the liquid service 
media p'ressurized to 50 psig, was slightly higher than the corresponding 
tests,  para ,  4.8.6 with gas  pressure,  Performanse wits st i l l  well within 
acceptable limits. The measurements ranged from 28.0 to 34.0 ms 
D S/N 007 and from 30.0 to 33.0 r n s  far V ~ V Q  SIN 008,' Rsaslult 
of this test  are recorded on Addendum pages D-117 and D-118. 
4.11.7 Pulse Duration at t l O O ° F ,  Liquid, Unpressurized 
The test  described in 4.11.6 was performed in the 
unpressurized condition. 
valve S/N 007 and f rom 28.0 to 34.0 for valve S/N 008. 
are recorded on Addendum pages D-117 and D-118. 
Results ranged from 26.5 to 28.0 m s  for 
Test data 
4.11.8 Power at t l O O ° F ,  Liquid 
Power measurements with the test  items filled with 
methanol/water comparable to the same test under gaseous conditions. 
The maximum power consumption was  26.4 and 28.5 watts respectively for 
valve S / N  007 and 008. Actual readings a r e  recorded on Addendum pages 
4.12 Low Temperature, Liquid, -65OF b 
- Both tes t  items, (filled with the liquid service media), were 
allowed to stabilize at -65OF and the functions tests listed below performed. 
4.12.1 Internal Leakage at -65OF, Liquid 
Both test  items measured 0 scc6 of the liquid service 
media after stabj.lization at -_650F, Test  results a r e  recorded on Addendum 
I a9. 
pages"D-119 and 10-120. 
4.12.2 Circuit Resistance at -65OF, Liquid 
- 
Circuit measurements, made during this cold test  
were all within acceptable l imits.  Closed circuit resistances did 
not exceed 0 .4  ohms. Open circuit measurements indicated infinite 
resistance.  Coil resistances were significantly lower than room 
temperature and nearly identical to the previous -65'F test  readings. 
Readings for this test  a r e  recorded on Addendum pages D-119 , D-120, D-121 
and D422. 
4.12.3 Insulation Resistance at -65'F, Liquid 
None of the the insulation resistance readings taken 
during this cold test  was below the permissable 50 megohms minimum. 
These readings a r e  recorded on Addendum pages Dl121 through D-328. 
4.12.4 Minimum Operating Voltage at -65OF, Liquid, Unpressurized 
The minimum operating voltage at cold temperature is lower 
than at room temperature due to the higher current drain. Performance of 
the tes t  items filled with liquid is similar to the gaseous test  run a t  -65OF. 
The readings ranged f rom 12.0 to 15. 0 volts d. c. for valve S / N  007 to ll . 0 
to12 . O  volts d. c .  for valve S / N  008. The data a r e  recorded on Addendum 
pages D-127.and D-128. 
4.12.5 Minimum Operating Voltage at -65OF, Liquid, Pressurized 
The performance of the tes t  i tems with the liquid service 
media pressurized to 50 psig was comparable to the unpressurized condition. 
The readings ranged from 12.0 to 14. 0 volts d. c .  for valve S / N  007 
and from 12.0 to 13.0 for valve S / N  008. The data a re  recorded on 
Addendum pages D-127 and D-128. 
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4.12.6 Minimum Pulse Duration at -65OF, Liquid, Pressurized 
The minimum pulse duration for this  %est was in the same 
range as previously obtained room temperature data and sti l l  within 
allowable limits. The measurements ranged f rom 31-0 to 37.0 ms for 
valve S/N 007 and f rom 30.0 to 32.0 ms for valve S /  008. The readings 
are recorded on Addendum pages D-129 and D-130. 
4.12.7 Minimum Pulse Duration at -65OF, Liquid, Unpressurized 
The pulse duration in the  pressur ized  ccndition for both 1' __ 
tes t  items was somewhat lower than the pressurized case.  These values 't 
ranged f rom 27. 0 to 30. 0 volts d. c. for valve S / N  007 and f rom 26.0  to 
-. 
28.0 volts d. c .  for valve S / N  008. The readings are recorded on Addendum 
pages D-129 and D-130. 
4.12.8 Power at -65OF, Liquid 
The power consumption of bo.th tes t  %.ems at 28 vdc, 
during this test  was below the allowable 45 watts, and was nearly idential to 
the resul ts  of the previous tes t  at -65 F. 
37.5 watts for S/N 007 and 40.6 watts for S / N  008. 
0 The maximam power drain was 
1 
The results a r e  shown 
on Addendum pages D-129 and D-130. 
4.13 After High and Low TemDerature. Liaui 
A t  the completion of the high and low the rma l  tests,  a complete 
se r i e s  of functional tes ts  were conducted as outlined below. 
4.13.1 External Leakage After High/Low Temp. , Liquid 
External leakage ra tes  for both t e s t  items after thermal 
testing was within specified limits. The leakage was  1.69 x SCCS He 
for valve S / N  007, and 5 .5  x sccs  He for S / N  008. Records of this 
test  a r e  shown on Addendum pages D-131 and D-132. 
4.13.2 Internal Leakage After High/Low Temp., Liquid 
Poppet liquid leakage at the completion of thermal 
testing was still well within acceptable limits. The values ranged 
from 0 to 0.02 sccs  for valve S / N  007 and was 0 sccs for all measure-  
ments on Valve S / N  008. Records of this test  a r e  shown on Addendum 
pages D-131 and D-132. 
4.13.3 Circuit Resistance After HighlLow Temp., Liquid 
The results of this tes t  were equal to or better than 
. . .  
previous room temperature circuit resistance measurements. The maximum 
closed circuit  resistance on either tes t  i tem was 0.1 o h .  Open circuit 
readings all indicated infinite resistance,  and coil resistances were nearly 
equal to previous room temperature measurements.  The test  records 
a r e  shown on Addendum pages D-133 and D-134. 
4.13.4 Insulation Resistance, After High/Low Temp. , Liquid 
Insulation resistance measurements at 500 volts d. c. on 
both tes t  i tems were wel l  in  excess of the 50 megohm minimum requirement. 
These readings a r e  recorded on Addendum pages D-135 through D-142. 
4.13.5 Minimum Voltage, After HighdLow Temp. ,  Liquid, 
Unpre s sur  ize d 
The minimum operating voltage performance of both 
valves in  the unpressurized condition was consistent with previous room 
temperature performance. Voltage readings ranged from 16.0 to  17.0 
volts d. c. for both test  i tems.  The data a r e  shown on Addendum pages 
D-141 and D-142. 
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4.13.6 Minimum Voltage After High/Low Temp. , Liquid 
P r e s  sur  ize d 
Performance of the tes t  items while pressurized to 
50 psig with helium is similar to the unpressurized condition. The 
voltage readings ranged from 16.0 to 17.0 volts d. c. for the S / N  007 
valve, and from 16.0 to 16.5 volts d. c. for S / N  008. The data a r e  
shown on Addendum pages D-141 and D-142. 
4.13.7 Minimum Pulse Duration After High/Low Temp. , 
Liquid, P r e s  su r  i ze d 
Minimum pulse duration performance of both items 
in the pressurized condition was slightly higher aftek than before 
-. 
thermal testing, but all readings a r e  well within the specified values. 
The pulse width readings ranged f rom 31.0 to 34. 0 rns for 
valve S / N  007, and f rom 32. 0 to 34.0 for valve S / N  008. Actual, 
measurements a r e  shown on Addendum pages. D-143 and D-144. 
4.13.8 Minimum Pulse Duration, After =&/Low Temp., 
Liquid, Unpressurized ( \  , 
The minimum operating pulse width in  the unpressurized 
condition is consistent with the pressurized case.  The pulse readings 
ranged f r o m  31.0 to 35.0 ms  for valve S / N  007, and from 33.0 to  34.0 
for S / N  008. Actual measurements a r e  recorded on Addendum pages 
D-145’ and D-144. 
4.13.9 
The power drain of both tes t  i tems at the conclusion of 
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highllow thermal  testing showed that the valve coils were not affected 
by previous- testing. The maximum power consumption was 27 .4  
watts f o r  S / N  007 and 29.9 watts for S / N  008. The results of these 
tes t s  a r e  l isted on Addendum pages D-143 and D-144. 
4.14 Full Flow 
This test  consisted of performing operational tes ts  on both 
test  items while flowing 900 lb/hr of the liquid media through the valve. 
The resul ts  of the functional tes ts  a r e  described below. 
4.14.1 P res su re  Drop 
P res su re  drop measurements w e r e  ma de with flow 
. -. 
in both the forward and reverse  directions through the ,valves. Overall 
results are l isted below. 
P Range, PSI 
/ 
The specified l imit  for this test  is 0 .5  psi .  The results 
of the tes t  a r e  recorded on Addendum pages D-145 and D346 . 
4.14.2 Circuit Resistance During Full Flow 
~ ~ ~~~- 
The circuit resistance readings during this tes t  were 
comparable to data collected previously. The closed circuit readings 
ranged f rom 0.1 to 0 . 5  ohms. 
resistance.  Coil measurements ranged between 27.6 and 28.9 ohms. The 
data are recorded on Addendum pages D-145 and D-146. 
Open circuit  readings indicated infinite 
34 
4.14.3 Minimum Operating Voltage During Full Flow 
The minimum operating voltage results were characterist ic 
The values ranged of previous performance with tes t  i tems filled with gas.  
f rom 15.0 to 16.0 volts d. c. for both test  i tems. 
on Addendum pages D-147 and D-148. 
The data a r e  recorded 
4.14.4 Minimum Pulse Duration During F d  Flow 
The minimum pulse duration was  also comparable to 
previous data under gaseous conditions. The values ranged f rom 30.0 
to 36.0 ms for valve S / N  007 and f rom 30.0 to 35.0 a s  for Valve S / N  008. 
The data a r e  recorded on Addendum pages D-149 and D-150. 
. *?. 
4.14.5 Power During Full Flow ..* 
The power drain with liquid flowing through the test  
items was  nearly identical to previously collected data. The maximum 
power consumption was 27.2 watts for  valve S / N  007 and 28.9 watts for 
S / N  008. 
3-150. 
Records of this test  a r e  shown on Addendum pages D-149 and 
. - -  
4.15 Humidity 
Valve S / N  008 was subjected to 9570 R. H. 243 hour humidity tes t .  
The test  item 
exposed to the humidity environment. 
was  completely uncovered, and was  not operated while 
An exposure of 240 hours was required. 
At the conclusion of the tes t  period, the valve was visually examined and 
no damage o r  corrosion found. Before one hour had elapsed at the con- 
* 
elusion of the humidity test ,  the functional tes ts  outlined below were begun. 
35 
4.15.1 External Leakage After Humidity 
Helium leakage with the valve pressurjized to 50 psig 
was within specified limits. Test  records a r e  shown an Addendum page 
D-151. 
4.15.2 Internal Leakage After Humidity 
Poppet leakage rates  with the liquid service media 
measured 0 .0  SCCS for each poppet position. Records are shown on 
Addendum page 0-151. 
4.15.3 Circuit Resistance After Humidity 
Circuit resistance measurements were all within 
specified tolerances after being subjected to  the humid environment. 
Closed circuit  readings ranged from 0.1 to 0.5 ohms, and open circuit 
-. 
readings indicated infinite resistance.  Actual readings: a r e  listed on 
addendum page D- 152. 
4.15.4 Insulation Resistance After Humidity 
Circuit insulation remained in tact after humidity 
testing. Al l  measurements exceeded the 50 megohm minimum r e -  
quirement. Records of this tes t  a r e  shown on Addendum pages 
D- 153 to D-156. 
4.15.5 Minimum Voltage After Humidity, Unpressurized 
The minimum operating voltage performance of the 
valve was unaffected by the humidity test .  The values ranged f rom 
15.0 to 16.0 volts d. c.  Actual measurements a r e  recorded on Addendum 
36 
4.15.6 Minimum Voltage After Humidity, Pressurized 
Performance of the valve in  the pressurized condition 
was similar to the unpressurized condition. 
f rom 14.0 to 16.0 volts d. c . ,  and are recorded on Addendum page D-156. 
4.15.7 Minimum Pulse Duration After Humidity, Pressurized 
These values ranged 
The minimum pulse width performance was also un- 
affected by humidity testing. 
pressurized condition varied from 27.0  to 32.0 ms. 
recorded on Addendum page D-157. 
The minimum pulse duration in the 
The data a r e  
4.15.8 Minimum Pulse Duration after Humidity, Unpressurized 
The unpressurized performance of the'valve was 
comparable to that for the pressurized condition. Values varied from 
28.0 to 32.0 ms and a r e  recorded on Addendum page D-157. 
4.15.9 Power After Humidity 
The power consumption for the valve after the humidity 
test  was not significantly different f rom previous measurements,  and 
was well below the 45 watt maximum allowable. The maximum power 
readings was 29.9 watts, and is recorded on Addendum page D-157. 
4.16 Collapse P res su re  Test 
A collapse pressure  test  was performed on valve S/N 008 
by placing the valve' in a chamber and pressurizing the chamber to 
19.0 psig for 3 minutes. 
monitored, and remained at 0 ps ig .  
The internal pressure  of the valve was 
There was no visual evidence of 
37 
collapse o r  permanent deformation after applicatiosa of pressure .  The 
valve was successfully operated after visual examinatian. Records of 
this tes t  a r e  shown on Addendum page D-158. 
4.17 Burst P res su re  
A burst  p ressure  test  was conducted on valwe S / N  008 by 
pressurizing the valve ports hydrostatically to 125 psig for 3 minutes. 
The tes t  item was visually exarnined for deformation and then successfully 
operated. There was  no evidence of distortion o r  permanent set. 
The valve was subsequently pressurized to destruction. 
The suspension diaphragm failed a t  450 psig, followe by the valve 
cover at 2000 psig. 
the maximum s t r e s s  point, which is a t  the inner radius. 
failed a t  the weld joint with the valve body. 
failure points a r e  included in Addendum E 




Results of the tes t  a r e  
recorded on Addendum page D-158. 
4.18 Thermal Cycling 
Valve S / N  007 was subjected to  203 consecutive thermal cycles. 
One cycle consisted of heating the test i tem until it stabilized at +120°F, 
then cooling it until it stabilized at O ° F ,  and then returning it to +120°F. 
The length of a thermal  cycle was approximately 55 minutes. The valve 
was not operated during the thermal cycles.  At the conclusion of this 
test ,  the valve was returned to room temperature andfunctional tes ts  
pe r f  o r  me d . 
4.18.1 External Leakage After Thermal Cycling 
The helium leak rate  of valve S / N  001 was well within 
specified l imits after thermal  cycling. The leak r a t e  was . 7 2  x l o m 6  and 
38 
.s 
is recorded on Addendum page D-160. 
4.18.2 Internal Leakage After Thermal Cycling 
Poppet liquid leakage was 'not affected by bhermal 
cycling. The leak ra te  f rom both ports measured 0 .0  SCCS of the 
liquid service media. The data a r e  recorded on Addendum page 
D-160. 
4.18.3 Circuit Resistance After Thermal Cycling 
Circuit resistance readings after thermal cycling 
were consistent with previously obtained data. .Closed circuit 
resistance ranged f rom 0 to 0 . 5  ohms. Open circuit measurements 
' -. 
indicated infinite resistance.  Coil resistances average.d 27 .9  ohms 
for one coil and 28.1 ohms for the other. These electrical  measure-  
ments are recorded on Addendum pages D-161. 
4.18.4 Insulation Resistance After Thermal Cycles 
Circuit insulation did not exhibit any degradation as  
a result of thermal cycle testing. A l l  insulation readings exceeded the 
specified 50 megohms minimum resistance.  
Addendum pages D-162 to 0-165 
The data a r e  recorded on 
4.18.5 Minimum Voltage After Thermal Cycling Unpressurized 
The minimum voltage 'in the unpressurized condition re- 
mained well within acceptable l imits.  The values ranged from 16.0 
to 17.0 volts d. c .  Results of t h e  tes t  a r e  l isted on Addendum page D-165. 
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4.18.6 Minimum Voltage After Thermal Cycling, Pressurized 
The minimum voltage in the pressurized condition 
(50 psig) was satisfactory. The measurements were between 15.0 and 
17.0 volts d. c .  Test results a r e  recorded on Addendam pages D-165. 
4.18. 7 Minimum Pulse Duration After Thermal Cycling, 
c 
Pres sur  ized. 
The minimum pulse duration data after thermal cycling 
was representative, Values ranged from 30.0  to 33 .  ms. Results 
are shown on Addendum page D-166. 
4.18.8 Minimum Pulse Duration After Thermal Cycling, 
-. Unpr e s su r  i ze d 
Minimum pulse duration in the unpressurized condition 
for the valve ranged from 30.0 to 32. 0 ms. Results a r e  shown on 
Addendum page D-166. 
4.18. 
The power drain for valve S/N 007 did not change with 
thermal cycling. 
recorded on Addendum page D-166, 
The maximum value was 27.4 watts, and is recorded 
4 
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~ I .  0 Introduction 
The purpose of this tes t  program is to determine the ability of 
an Electr ical  Pulse Operated Flow Path Selector Valve, Hydraulic 
Research drawing 39000750, to meet the qualification requirements of 
NASA/MSFC specification number 20M425 17. 
1. I Scope 
This document establishes the qualification test procedure to 
qualify the Flow Path Selector Valve for  use in  the ATM thermal  control 
system. . .  
2. 0 Applicable Documents 
2. 1 'Applicability - - .  
' Z  
The t e s t  p rogram contained herein is based on the following 
documents of the issue indicated. 
- I  
2.1.1 Specifications 
NASA/MSFC Spec. 20M.42517 - Vafve Assembly Flow 
Path Selector, Electrical  Pulse Opera t ed  Des3gn P~ozurernent  Drz?wing. 
MSFC Spec. 164 - Cleanliness of Components for use 
in Liquid Oxygen, Fue l  and Pneumatic Systems, Specification For .  
MSFC Dwg. 20M42501 - Methanol/Water ATA4 TCS. 
NPC 200-2 - Quality. P rogram Provisions for Space 
Systems Suppliers . d 
. NPC 200-3 - Inspection Systems Provisions for Suppliers 
f .  
i 
of Space Materials.  
2.1.2 Standards 
MIL-STD-810R - Environmental Test Methods for 
Aerospace and Ground Equipment. 
MIL-STD-831 - Test  Reports, Preparation Of. 




. Hydraulic Research 39000750 - Valve Assembly-- 
Latching complete. 
-- - 
. Hydraulic Research 35000751 - Valve Assembly-- 
Latching. 
MSFC Dwg. 5OM02408A - Environmental Design and 
Qualification Tes t  Cr i te r ia  €or Apollo Telescope Mount Components. 
3.0 Tes t  Requirements 
3.1 Tolerances 
I 
3.1.1 Environmental Tolerance s . . -  . .- 
4 
Unless otherwise indicated herein, the maximum 
allowable deviation from special  environmental conditions a r e  as follows: 
a. 
b. Relative Humidity 
C. Flow 
T emp e r  atu r e 
d. Vibr  Zt ia 11 2: i iiz 
* Amplitude 
Frequency 
Tes t  Duration 
e. Vibration Random 
Overall  Root Mean Square . 
Acceleration 
Acceleration Power Spectral 
Delis i ty  
f .  Pres su r  e 
Static 
Dynamic, . 
3.1.'2 Measurement Tolerance 
21070 
. .. _ .  
The maximum allowable equipment measurement  
e r r o r s  shall  be as follows: 
a .I Temperature  t 3 O F  
b. . Relative Humidity 






Frequency 2 - w o  
Static ? L O Y O  
Dynamic y L  0% 
e.- P r e s s u r e  
3.1.3 Ambient Conditions 
x 
Unless otherwise specified, a l l  tests shall be conducted 
at the ambient  conditions defined below: 
a. Temperature  7’;1!:18°F 
P r e s s u r e  - Sea level to 24.05 in. Ag Abs. 
. b. R d a t i v e  Humidity 90% or  l e s s  
-C. 
3 .2  Fai lure  Definition 
. *. 
The established specification shall be considered the operational 
requirements  for the Qualification Program.  
1 
3.2.1 Whenever the tes t  assembly deviates f rom the require-  
ments  of this procedure,  failure determination shall be made. 
3.2.2 In any case,  where the test assembly is physically 
impaired from performing as required,  the operational requirements 
shal l  be reviewed and a failure determination made. 
of any changes or procurements of new specimens is complete, the 
specimen shal l  be subjected to as many par t s  of the qualification tes t  
procedure as deemed necessary.  Additional t e s t s  a r e  to be agreed 
upon in  writing by R-P&VE-PM, R-P&VE-PEM, and Avco Applied ‘Technology 
Division 
3 . 3  Deviations 
After incorporation 
c 
No changes shal l  be made in  the requirements of the test procedure 
without mutual agreement in writing b y  R-P&VE-PM, and R-P&VE-PEM, 
. and Avco Applied Technology Division. 
3-4 Final  Report 
AVCO Applied Technology S v .  shall be responsible for  the preparation 
Of the final report .  The report  sha l l  be a complete and concise record  of 
a11 phases  of testing with applicable data obtained from the tes t  prograln. 
. .  . .  
3.5 Data Recording 
The resu l t s  of inspection tes t s ,  discrepancies, and deviations 
shall  be entered on the appropriate data sheets in the data section of 
this procedure.  
corresponding paragraph in the data section for recording of comments 
Each paragraph involving inspection o r  tes t  has a 
and/or data. _.  
3 , 6  Location of Test  Facilities 
All of the testing wil l  be performed at  AVCO'S Lowell and 
Wilrnington, Massachusetts, facilities with exceptior, of the Acoustic 
*, .Hahe test which wi l l  be performed by Noise Unlimited of Sommerville, 
New Jersey. 
4.0 -Component Description .- 
The flow path selector valve is a two position switching valve 
which diverts flow f rom either of two inlet ports  to a comnion outlet 
port upon receipt of an electrical  pulse. 
in a, redundant network to direct  flow to either the heating o r  cooling 
section of the Apollo Telescope Mount Temperature Control System. 
The redundant flow valves a r e  operated by temperature controllers that 
modulzte the diverter V Z ~ V C S  GE tlic basis of inlct ' icmper~iiure to the 
portion of the' sys tem which is being controllecl. 
The flow valves a r e  connected 
The valve is composed basically of an  a rmature ,  two permanent 
magnet poles, a flapper type suspension member,  a poppet, two micro-  
switches and a housing. 
permanent magnets, and separated f rom these magnets by a small air 
gap. 
are wound in a bifi lar manner.  
flapper which is attached to the poppet. 
two positions by virtue of the permanent magnets, and a pivot (suspension 
plate) located between the a rmature  and the poppet. 
The a rmature  is located between the two 
The armature  is composed of a metal  core  around which 3 coi ls< 
The armature  is structurally par t  of the 
The poppet is held in either of 
When one of the bifilar windings is appropriately energized, a 
magnetic potential is developed ac ross  the a rmature  which opposes and 
overcomes the permanent magnet potential to drive the poppet in the 
opposite direction. As the a rma tu re  is unlatched, the opposite permanent 
magnet a t t rac ts  the a rmature  to switch the valve f rom one position to the 
other,  and therefore close the opposite port .  
construction, the secondary position is identical to the pr imary position. 
The third winding has the ends of the coil shorted and is used as a n  inverse 
voltage suppression winding for the two power windings. 
Due to the symmetry of 
.. . 
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Two microswitches mounted above the permanent magnets are 
The switches are activated by an 
connected to an electrical  indicator system which provides crcwmembers 
with an  indication of valve position. 
extension of the a rmature ,  When one of the valve ports opens, the 
affected'microswitch clbses to provide circuit continuity through the 
switch, 
The microswitches are Honeywell lHM25 sin& pole double throw 
hermetically sealed switches. 
an ITT Cannon connector, P / N  PV3A14B12SNS. The same connector 
also leads to the coil  windings. 
The switch terminals a r e  brought out to  
The  valve operates with ,an 80% methanof. 20% water medium at 
p re s su res  from 0 to 50 psig. 
125 p i g  respectively. 
.pounds and i ts  maximum dimensions are 4.6 x 5.2 x 4.1 inches. 
seat, are constructed o€ 316L. 
Proof and burst  pressures are 35 and 
Overall weight of the valve is approximately 5.5 
The 
. valve body and all wetted components, including the valve poppet and 
. 5 .0  Procedure 
5.1 Pre -Tes t  Examination (Ref. spec. 20M42517, Para. 3.4) 
The items to be tested shall be visually inspected to verify 
conformance to NASA/ MSFC drawing No, 20M42522 and to Hydraulic 
Research and Mfg. drawing No. 39000750. 
-5.1.1 Identification (Ref. Spec. 20M42517, Para. '3.4.5) 
Examine each valve as*sembly for  identification markings . 
in accordance with Standard MIL-STDL 130. 
t + 
5.1,2 Workmanship (Ref. Spec. 20M42517, Para .  3.5, 17,) 
- .  
Examine e_ach valve assembly to  verify that i t  is * 
fabricated and finished i n  such a manner that the cr i ter ia  of appearance, 
fit, and adherence to specific tolerances have been observed. ; Particular 
attention shal l  be given to the neatness and thorouglincss of marking, 
plating, machine-screw assc.mblage, and freedom of parts from burrs 
./ and sha rp  edges. 
. " 5 , 1 , 3  - *  Cleaning '{Ref. 'Sped,-'20M42517, Para, 3.5.3) 
* -  
Each $valve alaa'lil be cleaned to the requirements of thC 
Contamination Control Plan,'$ QATPI-SD- 1'99 I 
e .  
3 , a  . I  
& "  s 
. .  
. . .  . _ .  . .  
5 .2  Test Summary 
The test samples will be subjected to the following tes ts .  
.Test -
Functional Tes ts  - 4.3.5 
Acoustic Noise - 4.3.4. 11 
Vibration - 4.3.4.9 
Transient Pulses  - 4. 3.4. 12 
Life Cycling - 4.3.4. 10 
Temperature  - 4. 3.4.6 
Ful l  Flow - 4.3. 4. 5 
Humidity - 4.3.4. 1 
Salt Fog - 4. 3.4.2 
Sand and Dust - 4.3.4.3 
. Fungus - 4.3.4.4 
- Collapse - 4.3.4. 13 
Burs t  - 4.3.4. 14 
Temperature  Cycling - 4.3.4.7 
Compatibility - 4. 3.4.8 
Sample No. 
1 2 

























NOTE: Numbers refer  to paragraphs in  Specification 20M42517. 
5.3 Functional Tes t  
The  following test shall  be per iormed on each qualification tes t  
sample before the valve is subjected to the environmental tests. 
5.3.1 Proof P r e s s u r e  (Ref. Spec. 2OM4251.7, Para. 4.3.3. 1) 
c 
The proof p re s su re  test shall  be performed in  a test 
- - setup as shown schematically in  Figure 1 and shall  be repeated several  
times after individual environmental tests as specified herein. 
port  blocking plates, port  adapters, lfO"-Kings, tubing, and associated 
tes t .  hardware shall  be cleaned in accordance with the approved valve 
cleaning procedure (QATP-SD-199) before the tes t ,  
the valve shal l  be covered with blocking plates sealed by ltOfl-Rings, and 
be pressur ized  with 100% helium to 75 psig and held for 5 minutes minimum. 
* --While pressurized,  the valve shall be cycled twice to insure  that full p re s su re  
is applied to all wetted portions of the valve. After 8 h e  proof pressure  tes t ,  
the unit shall  be visually examined €or failure,  distortion or permanent set. 
The valve, 
Po r t s  A 'and B of 
I port C of the valve connected to the pressurizing circuit .  The valve shall  
5.3.2 Leakage, External (Ref. Spec. 20M 517, para .  4. 3.3. 3.1)' 
The valve shall  be maintained in the se tup  shown i n  
Figure 1. 
standard,  and background leaks eliminated from the apparatus .  P o r t  C 
of the valve shall  be pressurized to 50 psig. 
shut-off valve shal l  be disconnected after closing the shut-off valve. 
valve sha l l  be placed in a bell j a r  and the j a r  evacuated to 50 microns of 
mercury  or l e s s  while the external leakage measurement is made. 
leak r a t e  shall be recorded only when the leakage approaches a stabilized 
reading. 
The Mass Spectrometer shal l  be calibrated using a leak 
The l i n e  upstream of the 
The 
The 
The maximum allowable leak r a t e  is 1 x low7 STD cc He/Sec. 
5 .3 .3  Leakage, Internal (Ref. Spec. 20M42517, pa ra .  4 . 3 . 3 . 3 . 2 )  
This tes t  shall  be performed with a se tup  a s  shown 
schematically in  Figure 2. 
and closure verified by indicator lights on the tes t  pamel. 
be pressur ized  to 5. 0, 10. 0 and 20. 0 psig with the liqmid service media, 
and the leakage measured  a t  each p res su re .  
with P o r t  B closed, and pressurized.  The leakage measurements  shall  
be made 3 times on each port. The allowable leak -- ra%e shall  not exceed 
0.20 STD cc Sec, liquid s2rvice media. 
The valve shall be e n e r g k e d  to close Por t  A 
Por t  A shall  
- 
The p rocess  shall  be repeated '- 
5 .3 .4  Acceptance Vibration (Ref. Spec. 20M42517, para .  4. 3 .  5(c)) 
Tlie valve shall be n-munted to  a flat p la te ,  utilizing the 
three mounting feet  provided. Ports ,4 and B shall  be: covered k i th  the 
blocking plates,  and Por t  C pressurized to  20 psig pneumatically. The 
valve shal l  be cycled twice to insure equal p re s su re  
out the wetted portion of the valve. P r e s s u r e  within 
monitored by means of a p re s su re  gage, 
shown i n  Figure 3 with the exception of the output acce lerometers .  . 
ribution through- 
valve shall he 
shall be a s  The tes t  se  
> 
The tes t  samples shall  be subjectedt  random vibration . 
along the axis normal  to the mounting plane to the levels  l isted below. 







- - 210-750 
750-1155 
I1 55-2000 
. .  
+6 .0  DB pee: octave 
0.0357 g2 per Hz 
-9.0 DB per octave 
-12.0 DB p e s  octave 
0.000655 g2 p e r  Hz 
5.3.5 Vacuum, Internal (Ref. Spec. 20MG2517, Para. 4.3.3.2) 
P o r t s  A and B of the valve shal l  be capped with blocking 
plates and port  C connected to a vacuum source as s b w n  i n  Figure 4. 
assembly shal l  be evacuated to 1.94 x 
remains atmospheric) and the vacuum maintained fwr a period of five (5) 
minutes minimum. 
be cycled twice to insure equal p re s su re  distributim throughout the wetted 
portion of the valve. 
deformation o r  permanent set. 
The 
t o r r  (wb2e external p re s su re  
When the specified vacuum is a.%ieved, the valve shall  
The valve shall  then be visually inspected for damage, 
. -  
5.3.6 I Proof P res su re  
The tes t  described in  paragraph 5-3. 1 shall  be performed 7 
with exception of the cleaning procedure which shall  Bot be repeated. 
* 
5,3.7 Leakage External (Gaseous) 
The leakage tes t  described i n  paragraph 5.3.2 shall  
be performed. 
- _  5.3.8 Leakage Internal 
The tes t  described i n  paragraph 5 . 3 . 3  shall be performed. 
5.3.9 Circuit Resistance (Ref. Spec, 20-M42517, Para. 4.3.3.4) 
5.3.9.1 Por t  A of the valve sh  be placed in the 
c open position by applying 28 volts d. c. to pins L(+) aad J(-). 
between the pins l isted on the data sheets under 'IPor& A Open" paragraph 
5.3.9.1 shall  be measured. 
The resis tance 
8 
- 5. 3.9.2 Resistance measurements shall  then be 
- made with port  B of the valve open (28 volts applied ?cross  M(+) and 
I<(-)) between the pins l isted on the data sheets under "Port B Open, 
paragraph 5.3.9.2. 
All of the resis tance measurements specified 
above shal l  be performed three (3) times. 
. , 5.3. 10 Insulation Resistance (Ref. Spec. 20M42517, Para. 4.3.3.5) 
.. 
5.3. 10. 1 
be made with an applied voltage of 500 volts d. c ,  between the pins listed 
on the data sheets under paragraph 5.3. 10. 1. 
Insulation resis tance measurements shall  
5.3. 10.2 Por t  A of the valve shall be opened by 
energizing pins L ( t )  and J(-)  with 28 volts d. c .  and insulation resistance 
measurements  made with 500 volts d. c. applied bcEween the pins listed 
in  paragraph 5.3.  10.2 of the data section. 
5. 3. 10. 3 
energized with 2 8  volts d. c. to  open port  B, and insulation resistance 
measurements  made between the pins listed i n  paragraph 5.3.  10.5 of 
the data section. 
Connector pins M ( t )  and K(-)  shall  be 
Insulation resis tance measurements shal l  
he recorded only i f  the value.is stable or  increasing, 
.*. 5.3. 11 Mini-mum Operating Voltzge,  Ungressurizec? Assenibly -- 
(Ref. Spec. 2 0 ~ 4 2 5  17, Para. 4 . 3 . 3 . 7 )  
"i 
This test sha-11 be conducted with 2 pulse generator 
oscilloscope and test  panel connected as shown iiz Pi gu r e 5. 
The pulse generator shall  be set for a 100 rnillisec.ciz~,pulse width. The 
minimum operating voltage shall- be measured by sfowly increasing the 
power supply voltage f rom zero until the valve ac tuaes ,  as indicated 
by thc indicator lights on the test  panel. Photogrzphs o i  the oscillo- 
graphic t r aces  are  to be tzlien. 
The procedure is to be repeated far port  13 by applying 
pulses t o  pins A{(+) and K( - )  and monitoring switch closure. 
voltage measurements  shall be performed zt least  three (3) t imes for 
each port. 
These 
The minimum operating voltage is not to exceed 18 volts d ,  c. 
5.3. 12 Minimum Operating Voltage, Pressurized Assembly  
I_IL --
(ReI. Spec. 20M42517, Para. 4. 3 - 3 .  7) 
The valve shall  be prcssurized to 58 psig with 100% 
heliuni as shown on the pneumatic schematic of X;jg,mne 5. The minimum 
operating voltage tes t  described i n  paragraph 5. 3. 11 shall be performed. 
5. 3.13 Minimum Pulse Duration, Pressur ized  Rssenibly 
(Ref. Spec. 20iu142517, Para. 4.3.3. 8 )  
The valve assembly shall  be maintained in the test  
The setup s'hown i n  Figure 5, and the valve pressurized t a b  50 psig. 
power supply shall  he adjusted to 28  volts d. c . ,  a n d  the pulse generator 
se t  to i t s  niinimu,m pulsed width. 
b ' r  the valve shall  b e  measured by s lowly increasing $lie geherator pulse  
width until the valve actuates as evidenced by s-.vj tch closure.  
Of the oscilloscope t race  shall. bc'taken, and thc  pulse duration recorded. 
The miniinurn pulse duration shall be measured  a i  l e a s t  three ( 3 )  tinics 
for each port .  
The niiniixum operating pulse width 
Photographs 
The maxiinurn allowable operating pulse is 100 imillisccoiids. 
5. 3.  14 Minimum Pulse Daration, Unpr(?ssurized Assembly 
---I__ 
(Ref. Spec. 20~1442517, Para. 4.3.  3. 8) 
The valve assembly shall be left i n  the setup shown i n  
Figure 5, and the tes t  outlined in paragraph 5. 3. 13 repeated with the 
valve unpr e s  sur i  zed. Tolerance - 100 inillis econds maximum. 
' 5. 3. 15 Power Consumption (Ref. Spec. 20M42517, Pa ra .  4. 3. 3.9) 
With the vc?-l=re setap 2s shown in Figure 6 and with the 
power supply set  at  28 volts, the current  shall be measured and the 
power computed. 
The maximum allowable power consumption is 31.5watts. Current s h a l l  be mezsur - 
ed iniinediately after applying power, since currer,t will decrease when coil warm: 
UP 
5.4 Acoustic Noise. (Ref .  Spec. 20M42.517, Para .  4. 3 . 4 .  11) 
Power measurements shall be made for each coil. 
a 
The two qualification units shall  be niouiitc,? on a plate and 
pressurized with the liquid service media  by  means of: a gas  bottle. 
The assembly shall be mounted i n  a reverberatioi? clizmher of sufficient 
dinlensions to generate the sound p res su re  specified in Appendix E of 
specification 50Lt0240SB. The sound pressure  field levels shall be checked 
with the specimens rnounted in the tes t  chamber. Trial  runs shall be made 
in  accordance ~ 4 t h  paragraph 5. 2. 5. 2. 2 of specil'icatjon 5Oh302.108 until t he  
lower l imits of the acoustic spectrum have bccin excceded. The upper level 
of the spectrum may be exceeded because of equipment limitations. 
Two full level runs shall  then be made. The f i r s t  shall  be with 
the dual port  axis mounted pzrallel  to the sound propagation clirecticn 
and the second, mounted with the axis of the valve mounted paral le l  to 
.the direction of sound propagation. 
iorined under subcontract by Noise Unlimited of Somrnerville, New Jersey. 
Following the test ,  the valve shall  be visually examined for damage 
and the following tes t s  periormed: 
The accjustic noise test  will be pe r -  
c 




' Insulation Resistance 
Position Indicators 
Minimum Operating Volt age 
Pulse Durat ion . .  
Pow e r , 
(1 
Para. 5.3.  1 
Para. 5 .3 .5  
Paras. 5.3.2,  5 . 3 . 3  
P a r a .  5 .3 .9  
Para. 5.3'. 10 
Payc.,. 5 .3 .9  
Paras. 5.3.11, 5.3.12 
Paras. 5.3.13,  5 .3 .14  
Para. 5.3. 15 
. .  
L 
. .  . .  
Vibration (Ref. Spec. 20M42517; Pzra. 4 . 3 - 4 . 9 )  
Both qualification valves shal l  be bolted to z glat  j;:iLte through 
. , .. 
. .  5 ,  5 
I 
: 
. ,  the valve mounting holes.  
+ seibice media and pressur ized  to 20 psig as shown schematically i n  
. :. ; between connector pins A and E during the  tes t .  
. .  . . .  ., . 
.*..: be’used for sinusoidal vibration evalualion. i h c  output accelerometers  
The output signals f rom the accelerometers  shall  be 
The valves shall  be iillcd with the liquid 
i 
... 
. .  .Figure.  3 .  The pr imary  por t  shall, be oper-ed and the continuity mozitored 
. .  I .  . - .  
. A. control accelerometer  and threc ou ip~! .  accelerometers  shall  
m 
. . .  shall be mounted to sense acceleration along each OX the t h r c e  major 
, ! . ’  . .  
, . axes of the valve. 
displayed on an oscillograph. - 
‘ ,  . 5.5.1 Sinusoidal Excitation, Vehicle Dynamics . .  . .  - . . . . . .  
. . . . .  J . . .  
. . . . .  . . .
. excitztion schedule l isted below at a scan rate oi 3 octaves per minute 
. -  ’ . : S o n g  each of th ree  mutually perpendicular axes. ,One of the axis shal l  
3 :: coincide with the dual port  axis.  
. . .  .:- ’: .: :The test units shal l  be subjected to the sinusoidal 
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5 .  5.3 Random Cr i te r ia ,  High Level 
: * . ' . .  
The valves sha l l  be subjected to the random excitation 
. .  levels shown below for  a period of-one (1) niinute p e r  axis. 
sha l l  be vibrated along each of the major  . .  axes. 
The valve 
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vibration levels shown below f o r  four (4) minutes along each of the 3 
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a .  
. .  major  axes. 
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At the concl sion of a l l  the vibration r u n s ,  the val? 
shal l  be visually examined for failure,  and the following tes t s  performed: 






Minimum Operating Voltage 
P u l s e  Duration 
Power 
Para. 5.3.  1 
Para. 5 .3 .5  
Paras. 5 .3 .2 ,  5 .3 .3 ,  
Para. 5 . 3 . 9  
Para. 5 .3 .10 
Pa ra .  5 . 3 . 9  
Paras. 5 .3 .  11, 5. 3. 12 
Paras. 5.3 .  13, 5. 3. 14 
Para .  5 .3 .  15 
5.6 Transient Pu l ses  (Ref .  Spec. 2.0h142517, Para. 4.3.4.  1 Z j  
s 
This tes t  i s  performed i n  five par t s  to measure  the ability of the 
valve to withstand spurious transients as defined in Figure 3 of specification 
203.442517. . . I 
-, 
Minimum Operating VGltage (Unpr e s sur  i zed}  -- ---5.6.1 
. (Rei. Spec. 20h442517, Para. 4.3. 3.  7) 
The test out l jnnd  In  p;.rag:..ap!i 5. 3 .  1 2  shall be perfori-ne-6, 
h;f i n i r n ~ ~ i n  On c r at i n c: Vc li: a 7 e 5.6.2 P r  e 5 s ur  i ze d - ._I \ ---..---- ._I 
(Ref.  Scec.  20M.1;2517, Para. 4.3. 3 .  7 )  
The test outlined i n  paragrzph 5 .3 .  1.2 shall be performed. 
5.6..3 Minimum P u l s e  Dur ati on (Pres s u r  ized) 
(Rei .  Spec. 20M42517, P a r a .  4.. 3.3. 8) 
? 
The test outlined in paragraph 5.3.13 shall  he performed. 
Minimum Pulse Duration (Unpressurized) .5.’6. 4 - 
. (Ref.  Spec. 20ht42517, Para. 4 .3 .3 .8)  
The test outlined i n  pnragraph 5.3.  14 shall  be performed. 
. .  
. .  
5.6 .5  Transient f i l s e s  
The valve shal l  be setup i n  a test c i rcui t  as shown in 
Figure 8. 
Figure 8) and a steady state s igna l  appliecl to thc opposite coil  as shown 
in the table below. Oscillo- 
scope pliotographs of the signal on both toils, shall be taken siniultancously. 
Reference photographs shall  be made before the transient test of t h e  standhril 
Transient pulses sliall be applied to one coil (B as shown in 
The valve s h i l  be pressur ized  lo 50 psig.  
. 
’, 
28 volt signal on each coil. 
. , to one coil  the ci rcui ts  shall  be switched and the procedure repeated for the 
second coil. Ap licatioti of tlie transient signal shzf9 not cause thc valve to 
After the transient s igna ls  have been applied 
csi3 33 
actuate 01' switc P 1 from Gtle position to the other.  
Coil A 
Ampli tude 
(1' 01 t s ) 
Du I 8 I i on 







St e ad y - Stat e 
St e ady - State 




Duration Am pl i t u cl e 




S tc ady - St ate 
Steady -Stat e 
Steady -Stat e 
5 . 6 . 6  Coil Transient Voltage (XQ Spcc. pa ra .  
With the valve at  roo-% temperature,  a 2 3  vdft: d . c .  signal shall  be 
Before 
-._ - - applied to  each active coil individually so  as to actua3e. the valve. ... 
the coil has been energized fer 10 seconds, the valve shall be de-energized 
and the coil  transient m-easured with En oscillosccpe using the  circuit  shown 
in Figure 7. 
s h a l l  be made for ca.ch coil. The maximum aliowahlc.peak transient. voltage 
shal l  not exceed 150 percent of tlie ra ted cos1 voltage.  ' -The  transier,t voltage 
shal l  be measured  a minimum of three (3) t imes on each  active coil, and t.he 
la rges t  t ransient  va lue  recorded as the actual v a h e .  
d.n oscilloscope photograph of the closimg voltage transient 
5.7 Life Cb-ciing _-_- ( K e f .  Spec. 20M4.251'1, P z r a .  4.. 3 .  4. 10) 
A niinjmurii oi !COG cycles shLll be applied to each  valve by means 
of the test  circuir. shown i n  Figure 3. O ~ i e  cycie is defined as moving f r o m  
the p r imary  to the sccorldary posit ion,  aird back to the pr imary  pasition or 
vice versa. 
liquid service meclia, 28 vofts d. c .  applied to  the valve coils,  and with the 
microswitches resis t ively loaded to 3 a m p e r e s  at 2s volts  d.  c. 
of cycles shal l  b.- rnoilitored by means of a p u l s e  counter.  
be approximately 5 seconds in duration. 
The cycling sha l l  be performed v,=ith the valve filled i ~ i t h  the 
The nun-,ber 
E a c h  cyclc shal l  
c 
After 150, 300, 500 and 750 cycles, the iollowing tests shall  be 
Leakagc . Para.. 5 .  3, 3 
Ci r cui t R c s i s t anc e 
Po s i t  io II J n d i c a t  o r s 
Minimum Operating Voltage Paras. 5-3-11, 5. 3.12 
Pulse Duration Paras. 5: 3-13 ,  5. 3.14 
performed: 
Para. 5 . 3 . 9  
Para. 5 . 3 . 9  
. .Powc r Para. 5. 3-15 
At the ccimpletion of the tes t ,  the VP-~VCS sha l l  he subjcxtcd to 
the fullowing testc: 
8 
Proof P r e s s u r e  
Vacuum 
Leakage 
Circuit  lie sis t snc e 
. Insulation Resistance 
Posjtion Indicators 
Para. 5.  3.1 
Para. 5. 3.5 
Paras. 5.  3. Z, 5 . 3 , 3  
Para. 5 . 3 - 9  
Para. 5 .  3.10 
Pai.?.a. 5 .  3.9  
e- 
Minimum v oitage Paras. 5.5 .11 ,  5 .  5 . l L  
Pulse  Duration Paras. 5.3.13, 5. 3.14 
Power Para. 5.3-15 
High and Low Temperature 5. 8 
High Temperature,  Gaseous (Ref,  Spec. 20M425 17, 
.__ 
5.8. 1 
Para. 4 .3 .4 .6 .  f (a)) 
. The two valves shal l  be placed unsilled in  a chamber 
and setup as shown in Figure 10.- The temperature  shall  be ra i sed  to 
+165OF and the valves allowed to stabilize a t  this temperature .  A f t e r  
stabilization, one coil shall be energized with 30 volts d. c .  for 5 
continuous minutes. During this period, the coil resistance shall be 
monitored by measuring the current  drain. T l ie rm~~couples  shall be 
bonded to  the valve to  monitor valve temperaturc.  At the end of the 5 
minute period, the valve shall be de-energized and the valve body allowed 
to re turn  to f165OF. This cycle s h a l l  be performed 10 t imes,  on each ccil.  
The valve shal l  be operated between each temperatrzre cyc1.e. At the com- 
pletion of the cycling the valve shall  be allowed to stzbilize at 100°F and the 




Leakage . Para. 5 .  3 . 3  
Circuit Re si s t czn ce -. P a r a , .  5 .3 .9  
Insulation Resistance Para. 5.3.10 
Position Indicators Para. 5 . 3 . 9  
Minimum T‘oltage Paras. 5 .3 ,  11, 5.3. i Z  
Pu lse  Dwa”’  L l 0 l - l  Paras.  5.3.  13, 5 .  3. 14 
Power Para. 5.3 .15  
5 . 8 . 2  Low Teniperzture, Gascous 
The two tes t  vzlves shall be placed, unfilled, i n  a 
chamber and setup as shown i n  Figure 16 aEd the tesnperature lowered 
to -65OF. 
and held for a minimum of 48  hours. 
to th:2 valve to indicate valve temperdture. 
the following tes t s  shal l  be performed: 
The valve temperature  shall be allowed%kzgJ stabilize at  -65OF 
Thermocouples shall  be bonded 
While seabilized at -650F, 
. 
Leakage Paras .  5.3.2,, 5 .3 .3  
Circuit Re  sis tance ara. 5 .3 .9  
Insulation Resistance Para. 5.3. 10 
Po s it i o n In di c at o r s Para. 5 . 3 . 9  
Minimum Operating Voltage Paras. 5.3. I]’, 5 .3 .  12 
. Pulse Duration ras. 5.3. 13, 5.3. 14 
\ 
8 
. .. . 
. .  
\ 
5.8. 3 After High and Low Temperature Gaseous 
. At the completion of gaseous temperaturc testing, 
the  valve shall  be returned to room temperature, visually examined 
for fa i lure  and tested t o  the requirements listed below: 
5: 8 . 4  
Leakage Paras. 5.3.2,  5 .3 .3  
Circuit Resistance Para .  5 .3 .9  
Insulation R e s i s t anc e 
Position Jndicators - Para. 5. 3 . 9  
Minimum Operating Voltage Pa ras .  5.3.  11, 5.3. 12 
Pulse  Duration Pa ras .  5 .3 .  13, 5 .3 .  14 
Powe 1- .Para .  5. 3.15 
High Temperature, Liquid (Ref.  Spec. 20h4425 17, 
Para. 5. 3.10 
Para. 4.3.4.6.2)  
The two qualification valves shall be setup as in 
Figure 1 0  and filled with the liquid service media. 
$10O0F. 
following tests s.hzl.1 be performed: 
The chamber 
- temperature  shall be increascd and the valve allowed to stabilize at 
After stabilizing as indicated on the recorder trace, the 
. * .  
L e  akag e 
Cir cuii R e  s is t aiice 
Insulatioii Resistance 
Posit  i or: Jn di c at o r s 
Minimum Voltage 
Pulse  Duration 
Power 
Para. 5 .3 .3  
Para. 5. 3 . 9  
Para. 5 .3 .  10 
Pa ra .  5 . 3 . 9  
Pzra. 5. 3. 11, 5 .3 .  12 
Para. 5 .  3 .  13, 5. 3. 14 
Para. 5. 3 .  15 
5.8.5 Low Temperature, Liquid 
4 
The valve shall S c  returned to the setup shown in '. Figure 16, iilled with liquid service media and the tests of paragraph 
5. 8.4 repeated, except thzt the temperature shal l  be -650F. *' 
\ 
5.8.6 After High and Low Temperature Liquid 
At the completion of the liquid temperature testing, 
- 
, 
the  valve shall  be returned to room temperature,  visually examined 
' f o r  fa i lure  and tested to the requirements l isted below: 
.c 
2 
. .  
Leakage Para. 5. 3.2,  5 .3 .3 ,  
Circuit  Resistance Parz. 5 .3 .9  
Insulation Resistance Para. 5. 3. 10 
P o  si ti on In cii c at o r s Para. 5.3.9 
Mi ni mum Ope rating Volt age P a r a s .  5 .3 .  11, 5. 3.12 
Pulse  Duration iF3.aras. 5 .3 .  13, 5. 3. 14 
Power Para. 5.3.  15 
5.9 Full Flow (Ref. Spec. 20h442517, P a r a .  4.3-4. 5) 
The valve shal l  be connected t o  a positkve p res su re  pump as 
, shown in Figure 11.. The pump €low ra te  shall be adjusted to 900 lb /hr  
(2. 12 GPM)  and the flow rate  mezsured with'a flow me te r .  
p re s su re  gage. 
will be performed: 
The p res su re  
I drop ac ross  the valve shall  be measured as the reading on the e?:. P .*. 
While the valve is passing Tu11 flow, the foll.owing tes ts  
I I 
.. 
P r e s s u r e  drop, f rom P o r t s  A to C, E3 to C;. 
C to A and C to B. -. e. 
. .  Position Indicators Fara. 5. 3 . 9  
Minimum Voltage Paras. 5 .3 .11 ,  3 . 3 .  : 2  
Pulse Duration Paras. 5 . 2 .  i3, 5 . 3 .  3-4 
Pow e r Pma. 5.3;15 
5 .  10 Huniidity(Ref. Spec. 20A442517, Para. 4 : 3 . 4 ,  1) 
The valve shsli be placed in  a chamber conforming to  the require-  
ments  of h?IL-STD-810A. 
chamber shall be controlled as shown in Figure 15 over a period of 2 4  hour s .  
The cycle shall be repeated 10 t imes for a minimum t e s t  period of 230 hours.  
At the concluskn of the humidity test, the iollowing t e s t s  will t e  periormed: 
The temperature and relaLive hwnidity in  the 
Leakage Paras. 5 .3 .2 ,  5 .3 .3 ,  
. Circuit Resistance Para. 5. 3 .9  
. Insulation Resistance 
Positiclii Indicators Para. 5. 3.9 
Para: 5. 3. 10 
Minimum Voltage . Paras. 5.3.  11, 5 .3 .  12 
- Pulse  Duration Paras. 5.3. 13, 5. 3. 14 
Power Para. 5.3. 15 
I 
. 5 .  11 Salt Fog (Ref, Spec. 20M42517, Para. 4.3.4.2)  
One test  valve shall be placed in a chamber and cxposecl to the 
salt iog atmosphere for  a minimlim of 48 hours in  accordance wi th  ~ ~ ~ i l i o d  
At the end of the tcsf period, t h e  valve shall  be 
wiped free of sal t  deposits, examined for  failure,  and the following t e s t s  
pc r €0 r 11-1 e d : 
. 509. 1 of hilIL-STD-SlOA. 
Leakage 
Circuit Resistance 
Ins ula t io n R e s i stance 
- PO.* ;+: 9 n L-& r, at ion 
:-- 1-  .I Voltage 
3-e Duration 
P - w e r  
Paras. 5.3.2,  5 .3 .3  
P a r a .  5 .  3.9 
Para. 5.3.  10 
Para. 5.3.9 
Paras. 5 .3 .  11, 5. 3. 12 
- Paras. 5.3.13, 5.3. 14 
:Para. 5.3.15 
. .  
- .  
4 !4t Szzd and Dust (Ref .  Spec. 20M42517, Para- 4 .3 .4 .3 )  
A qualification unit sha l l  be placed in  a c h m b e r ,  and a sand and 
d:*st composition conforming to MIL-STD-810A meahod 510. 1 circulated 
i; .*oughout the chamber.  The chamber will  be m a % ~ a i n e d  at 7'F for a 
t o  500 feet  per  minute. 
be ra i sed  and maintained at 16OoF for 2 hours. A& %he end of the period, 
the valve shal l  be wiped f ree  of dust, inspected f o r  &amage, and the 
following t e s t s  performed: 
. - _  period of 2 hours, and the air velocity through the  &est chamber at 100 
temp e r atur e shall  
,. 
After the 2 hour period, - 
- 
-I 
- _  Leakage Paras. 5 ,3 .2 ,  5 . 3 . ' 3  
Circuit  R e  si stance Para. 5. 3.9 
Insulation R es i s tance Para. 5 .3 .  10 
Position Indicators Para. 5.3.9 
Minimum Voltage Paras. 5 .3 .  11, 5. 3. 12 
Pulse  Duration Paras. 5.3.  13, 5. 3. 14 
Power Para. 5 .3 .  15 
- 
. 5.13 Fungus (Ref. Spec. 20M42517, Para. 4 . 3 . 4 . 4 )  
One valve shal l  be placed in  a tes t  chamber,  The internal chamber 
tempera ture  shal l  be ra i sed  to 86 
humidity, and maintained throughout the tes t  pe r i cd .  A known iiutrient : 
material shal l  be placed near the valve to be used a s  a reference,  and 
3:6OF and 95 5,percent relative 
--..-both the ~ a & ~ z m d  the known nutrient mater ia l  s p r q w d  with fungus spores ,  
,i- . 
I .  
. .  '4,J 
prepared  i n  a.ccordance with MIL-STD-810A methad 508.1.  
period shal l  be 28 days minimum. 
item .and the nutrient sample shall be removed ironn &he chamber.  
nutrient mater ia l  shal l  be axainined to ver i fy  fungus growth, i nd  the valse 
shall  be visually examined for damage and evidence af fungus growth. 
the conclusion of the fungus tes t ,  the tes t s  l isted k3mw shall  be performed: 
The tes t  




--  --Leakage Paras. 5.3.2,  5 .3 .3  
Cir cG t 13 e si s t anc e 
3nsulation R e s i  stance Para. 5. 3. 10 
Po s i f  4 9 Q - Y + ~ d j  c a t o r s 
Mi Voltage - Paras. 5.3,  11, 5.3. 12 
Pulse  Duration ' Paras. 5 , 3 ,  13, 5.3. 34 
Power Para. 5 .3 .  15. 
Rara.  5 .3 .9  
Para. 5.3.9 
s 
5. 14 Collapse P res su re  (Ref .  Spec. 20h442517, P a r a .  4.3.4. 13) 
The valve shall be placed i n  a container with two ports  blocked, 
and the third connected to a pressure  gzuge ou:sic!e- of the container as 
shown in  Figure 12, so chat the internal pressure  of the valve can be 
monitored. The container pressure  shall  then be raised to 19 psig 
pneumatically and held for 3 n1ii,.utes minimum b e h - e  reducing to zero.  
After the tes t ,  the valve shall  be visually examined for evidence of 
yielding cracks o r  rupture. 
-8 
5.  15 Burst  P r e s s u r e  (Ref .  Spec. 20M42517, Para. 4.3.4. 14) 
NOTE: The burst  p ressure  tes t  shall be the las t  one performed. 
Hydrostatic pressure  shall be applied t o  the common port of th.e .% 
valve with the dual ports blocked as shown in F i g w e  13. 
internal p re s su re  shall  be slowly increased to 125 psig and held for 3 
minutes. 
yielding, cracks,  rupture and operated for a few cycles to ascertain 
that the valve is st i l l  functioning. The pressure  shad1 be gredual.ly 
ra i sed  again until the assembly ruptures,  and the rupture pressure. 
r e  cor  de d. 
The valve 
I 
The unit shall t.hen be v isudly  exalminec$ for evidence of 
5.  16 Temperature Cycljng (Ref .  Spec. ZOhl42,53;b, Para .  4 .  3. 4. 7 )  
t 
The valve shall  be placed in a thermal clizmber with the valve 
filled with the service media, and pressurized to 20 p s i g  by means of 
a gas bottle. 
couples bonded to  the base,  mid-section 2 n d  cox-er. A schematic of the 
tes t  setup is included i n  Figure 10. The bath temperature will be con- 
trolled with liquid nitrogen on demand f rom an automatic temperature - 
coiitroller. - p -  
The valve wil l  be placed in a methanol b a t h  with t'nerino- 
1 
d _ .  ._. r 
,-: 
* - -  _ - - .  * _ . -  - - - - -  . -- ._. - . . 
The upper limit of valve temperature shall  be set  by' 
heatiiig the bath with a hot plate, 
with separzte  temperature  controller. 
temperature  controllers to provide adequate dwell time at the teinpcrature 
and controlling the plate automatically 
A t imer  sha l l  sequence the tn'o 
. .  . .  . . _  . .  
. .  
The t es t  sequence shall  consist of cycling the valve temperature  
from $1200F to - O ° F  and back to t l Z O ° F  for a total og 200 cycles.  
the conclusion of the tes t ,  the valve assembly shallbe returned to room 





I .. Leakage 
Circuit Resi  s tance 
Insulation Resistanc 
Position Indicators 
; Minimum Voltage 
Pulse Duration 
Pow e r 
Paras. 5.3.2,  5.3.3 
Para. 5.3.9 
Para. 5.3.9 
Paras. 5.3.11, 5.3.12 
Paras. 5.3.13, 5.3.14 
Para. 5. 3.15 
e Para. 5.3.10 
5.17 Compatibility (Ref. Spec. 20h442517, Para.  4-3 .4 .  8) 
s. 
The valve shal l  be filled with the liquid service media with the 
dual por t s  capped, and the inlet  p ressur ized  to 20 psjg b y  means of a 
gas bottle. The valve and associated plumbing shall  be thoroughly cleaned 
and-flushed i n  accordance with SD-199 (Contamination Control Plan for the 
Hydraulic Research Latching Valve Assembly I-U? Dwg... No. 39000750) pr ior  
to use .  The 
test apparatus shal l  then be installed in a bell  j a r  as shown in Figure 1.4, and 
the bell j a r  evacuated to 1. 0 x 10-6 t o r r .  After 30, 60, 120 and 190 days  the 
valve shall  be removed from the bel! jar, the f luid visually examined for  
discoloration o r  contamination, 2nd chemically analyzed. At these intervals,  
the tests l isted below shal l  be performed. 
valve sha l l  be fi l led with clean fluid. 
1 
The fluid medium shal l  be chemically analyzed before the tes t .  
When the test is resumed, the 
. 
. .  
Leakage Paras. 5 .3 .2 ,  5-3.3 
Circuit  Resistance . Para. 5 .3 .9  
Jnsulat ion Re si stance Para. 5.3.10 
Position Indicators Para. 5.3.9 
Minimum Voltage I. Paras. 5.3.10, 5.3.11 
Pulse  Duration Paras. 5.3.12, 5.3.13 
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Internal Leakage Test 
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’ Tranaie nt Pulses  
Flow Diverter Valve, Methanol/Water 
* .  Specification 20M425 17 
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.. . .  
. .  
Service Media 
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Life Cycling I Test 
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Full Flow Test 
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Flow Diverter Valve, Methanol/W<&aer 
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Flow Meter 
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Compatibility Test 
Flow Diverter Valve , Methanol/Waker 
Speciiication 20M425 17 
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. Figure 14 
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Relative humidity to be raised to 9570 during first 2 hours 
Required No. of cycles = 10 
. -  
a .  . .  . .  
Humidity Test 
Specification 20M425 17 
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1 2 .  
. .  
3 ~ 3 . 1  Pressurc. Drop 
3 . 3  Z 0psratj.iig Pressures 
3 . 3 . 3  Proof Prcsmres. 
3 3 e 4 
3 3 .5  Vaci.m 
3 . 3 . 6  CoJ.L+se Pressure 
3 .3 .7  Leakage . 
3 . 3  e 8 XnsuXaCioiz ftesistance 
3 .3 .9  C i r c u i t  ReF:i.stance 
3..3.11 P u l s e  Durztion 
Biui-st Pressilre 
. 3.3.10 Mi.nhm Operat ing Voltns;c?. : 
: 3.3.12 PoweT 
I ,. 3 . 3 . 1 3  .DiS-y Cycle 
3.3.1-3 Lifa Cycle 
.3 3.15 T m p r a t i i m  
3.3.16 Orbit21 Vaeu:in 
3 .3 .17  Transient Eirls2s 
. .  -3 .4  . C o n f i p r a t i o n  . .  
. '  
-12 
3 . 4 ,  I 
'3.4;2 
3 . 4 . 3  
3 .4 .4  
3 . 4 , s  
3 . 4 . 6  
3 . 4 . 7  









13 . . 
3,5,1. 
. 3,5,2: 
3 . 5 . 3  




c .  
c 
U t > L ; i < I ! - ' l  ILW! L)/4 I it \7r'F'OVT-,!- 1 2 I  L-.-LL2 -___. 
No Change 
. .  
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3.5.9 . Castiiigs 
3.5.10 Grounding f 
. .  3 5 , l l  ' 1.ianuf:'ecturing Processes I 4  
3 5 e 12 brkmanship 14 
. .  




I 14 i 
3 .8  Humn Xagineering 15. I 
3 .12  Tdcntificatiori  f o r  Trace..ability 16 
i '  
3 .6  Test ing  
-3 ., 7 SpFcizl En-virom-ents . . 15 
3 . 9 .  D e s i g n  hna1ysr.c 15 
. 3.10 Det3i l .Des igf i  15 
3.11 Reliabil i ty 16 
. 3.13  Xecjuests for Deviation 16 . . _. . .  . .  f .  
4 . 3 . 1  General Requirements 
4 i 3 . 2  Exariinatioiis 
4 . 3 . 3  .Funckional  T e s t  
4 . 3 . 3 . 1  
4 . 3 . 3 . 2  
. . 4 . 3 . 3 . 3  
4 . 3  * 3 . 4  
4 . 3 . 3 . 5  
4 . 3 . 3 . 6  
. 4 . 3 . 3 . 7  
. 4 . 3 . 3 . 8  
4 . 3 . 3 . 9  
. .  
. .  . .  
4 . 3 . 4 . 1  
: 4 . 3 . 4 . 2  
4* 3 . 4 . 3  
4 . 3 . 4 . 4  
4 ; 3 ' 4.5  
4 . 3 . 4 . 6  
4 . 3 . 4 . 7 .  
4 . 3 . 4 .  E; 
4 . 3 . 4 . 9  ' 
4 . 3 . 4 . 1 0  
4 * 3 * 4 .  I1 
4 . 3 . 4 . 1 2  
4 . 3 . 4 . 1 3  
4 , 3 . 4 , 1 4  
&.3.4.15 
Hurnidi t y  
Sa l t  Fog. 
Sand and Dust - . 
PLmg:Us Res is tazlce 
Ful l  Fl.0w 
1 e i-22 e r~ t u r e 
Temp e r 3. t u r  r? Cy c 1 c 
Coxpa t I b i 1 it y 
V i b r a t  i 011 
Life .  C y c l e  . * 
AcoListical Noise . 
Trans icii t 13.1 1s cs 
Collapse Pressure 
B u r s t  Pressure 
Co i 1 TI 1: 2 t i  5 i c n t * Vo 1 tasc 
#-I 
. ,  . . ' . 1G. 
e .  





















2 1  . 











_ .  
f 
7 .  
. .  
- _. 
. .  
B '  




. .  
MSE'C -EG b 105 0 9 30 6 
- _  
. .  
RadiograpSic I n q o , c t i o n  Procedures and 
Acceptance S t e a & r d s  f o r  Fus ion  1.Ield2d 
J o i n t s  i n  S t a i d k s s  and Iiect Resistent 
Stee l ,  Spscif i&,Ion For . .. . 
MSPC-D%'G- 105 093C8 Weldini;, Carbo%;:&ow Al loy ,  and Stainless 
. .  . .   Stee l ,  Nanual ax &'utoriistic,:. S p e c i f i c a t i o n  
. .  .. For 
- .  
. .1~~FC-D%G-2&42501 Metha1>ol/Kate~, -AKbi TC5 
MSFC-EJG-40:139.569 Connsctor , E l e s E r i c z l ,  Miniature, C i r c u k r  , 
Env ir o n r e  r i t  a 3. Pes i s  t in:, 20 0 * C . . .  
.. 
, . .  . .  
No Cliange 
4 . .  
. . M i l i t n r y  
i' 
MIL- STD- 130 X d c n t i f i c a t i o n  1.farking of U.S e N i l i t a r y  
Pr 0 per t y 
S p e c i f i c a t i o n s  a d  Standards, Order of 
PreccrTciIce f o r  the Se lec t ion  of 
E n ~ r i r o n r ; ~ n i a l ~  Tes t  Kcthocis f o r  .Aerospeke 
and Ground E q u i p x n t  
1;s F c - STD - 105 Synthetic Xubber, Age Contro l '  o f ,  StzndErd 
For 
. .  
. I _  
. .  
. .  
. _  
* .  
. .' 
R No Change-  
' .- . -  
._  .
(d) NASA Pub l i ca t ions  . 
(e) M i l i t a r y  Standards and S p e c i f i c a t i o n s  
(f) Other P u b l i c a t i o n s  
S p e c i f i c a t i o n s  and Standards f o r  necessary coin;iloditics and service not  provided i n  the 
procurement documcntation s h a l l  be s e l e c t e d  i n  accordance wi MIL-STD-14 3 ,  
3, DESIGN REQUIREPENTS 
3.1 c____.-- General desci-ipti.o-.- The assembly s h a l l  be a two p o s i t i o n ,  e l e c t r i c a l  p u l s e  
ope ra t ed  va lve .  The schematic i s  shown i n  F igure  1. On t h e  a p p l i c a t i o n  O F  a p u l s e  t h e  I 
valve assembly shall move from the primary t o  t h e  secondary p o s i t i o n .  
- - -  Twt c ( O u t l e t )  Post  A (Primsry I n l e t )  
P o r t  B (Seconclary I n l e t )  c 
--- 
Figure  1. . Schematic 
O n  the a p p l i c a t i o n  of another  p u l s e  the va lve  asseiiibIy s h a l l  3:et:urn t o  t h e  primary positio;: 
The v a l v e  assenbly shall provide  a Ineans t o  prevent  i n a d v e r t e n t  changes of p o s i t i o n .  The 
valve assembly s h a l l  have p o s i t i o n  i n d i c a t i n g  switches a t  bmLh t h e  primary and scco;:dary 
p o s i t i o n s ,  
3 , l . l  asterns vol tage . -  The va lve  assembly s h a l l  o p e r a t e  From a 22 to  30 vdc systeis 
with 28 .vdc nominal. 
3 .1 .2 .  Serv ice  liedia,- The s e r v i c e  media sha l l  be as f ~ l ~ o w s :  
(a) hir 
(b) Helium (He) 
( e ) .  Gaseous Nitsogen 
(d) Liquid  s e r v i c e  m - .  .- nol/water nixtwre (80% by F z i g h t  methar?ol 
20% by weight. demineral ized water) which i s  i n  accordatice with S p e c i f i c a t i o n  2O:.I$Z5Ol. 
Maximum p a r t i c l e  s i z e  shall n o t  be greater than  400 iuicrons, 
3 . 1 . 3  The va lve  shall opera t e ,  and/or remain l a t c h e d  i n  t h e  l a s t  p o s i t i o n  v i t h  R 
The power pulse requireincnt s?iaff .  n o t  
d i f f e r e n t i a l  pressure of 20 p s i  from e i t h e r  i n l e t  p o r t  t o  the o t h e r .  
o p e r a t e  w i t h  a power p u l s e  of 45 watts o r  less. 
exceed 4 seconds du ra t ion .  
The va lve  s h n l l  
, 











. I -  
I '  
I .  - - *  . .  I '  I. . MSFC FORM 422-8 IVFRTICAI . ) '  (NOVEMUCR. 
. . .  
. . . . . . . . . . . .  . DESCRIPT!ON DATE APPROVAL 
. .  
. . . .  
. .  
. .  
. . . .  . . . . . .  
. . .  . . .Change L . 
. ,  
' , .  
. . .  . .  . . -. 
. .  
. .  . .  . .  
. .. 3,3,2 Operating 'presstires .- The va lve  assembly s h a l l ,  o p e r a t e  w i t  
L 
, n t e r n a l : p r e s s u r e s  from ze ro  t o  50 pshg,  . . c_- 
- .  . .  ,..: L:.-L.:-d ...IC ......;..*JI-.%- ...i...l-. *%A&-$ .e.- &- .,.. .a ,%*.;~;..!~;. ;. . - .. 1 .  . . .  .-..- ... ...:..:-... ,.. ........- .. _. ...... . . . . . . . . . . .  . . . . . . .  
. .  
 
. NOTE 
. .  -. .  . .  i .  ;.'. 
_._. .. ... . .  . -;:* Failure,- shal.1. ..consj-s.G .pf ,any,.ciamage, 
. d e t p r i o r a t i o n ;  nonconformance t o  s p e  
. . . . . . . .  from meeting t h e  requirements- .specif 
. .  
i n  c h a r a c t e r k s t i c s  t h a t  could - i n  any . ............... 
. . ,.. 
I 
. .  3.. 3 . 3  Proof pressures ,"L...--.:? alve. as.s.eemhly=sh . .  1 . -  
o f ,  75 p s i g .  
. .  - .  ~/ 3 . 3 . 4  B u r s t  wi thout  r u p t u r e  an i n t e r n a l '  
. .  . .  . . .  
- I  
. . .  . .  ., . 
' pres su re  of 125 psig.. 
. .  
J' 3 .3 .5  . 
t o  0.01 p s i a  o r  less w h i l e f i n .  . -  a.'n,ormal.ground fevel.. atmdsphc$e, . 
,/ ' , 3.3.6 Collapse pressure. - .  Thk-*valGe 'assembly s h a l l  wit& 
e x t e r n a l  p r e G r e  of 19 p s i g  wi th  normal ground l e v e l  atmosphee 
pres s u r  e. . . . . .  . . . . .  . . . . . . .  i.. i . i-i.----i-i-----.-. :. . .:- . .  . I ) .  ._. ............ L : .:.:-:.: . -  . .  
. . . . . . .  
. . . . . . .  . . . . . . . . . . . . . .  : _  . . .  
. .  
J a . 3 . 7  Leakage.- Leakage s h a l l ' b e  as follows: 
I .  I . .  . . . .  
. (a) External;- The maximum al lowable externnl--lea 
cfuding : f i t t i n g , .  i n t e r f a c e  , w i t h .  i n t e r n a l  gressures.  r ' rom zero : t o  
.~ - - -  . .  . 
.. 
* - - - - -  - 
l ;6 ' :x : .  l~~fjJsccs:  lie :. .._.... . . . .  -..-  . ..- ... '_ . 4 . .  . . 
. . . . . . . . . . . .  . . .  . .  . . . .  ~ . , .  . .  . .  
. . . . . . . . .  >._ . . .  - ... . . . . . . . .  
(2) Liquid.- None 
I n t e r n a l  - The xniixirnim al lowable i n t e r n a l  leak; (b)  
t h e  o t h e r  a t  d i f f e r e n t i a l  p re s su res .  from .zero '  t d ' 2 0  p s i  s h a l l  b e  as,/ , 
'I 
/ " _  . . -  . . .  ... . (1) Liquid - * -  ccs of the l i q u i d  s e r v i c e  media, -,..... 
3,3 ,8  I n s u l a t i o n  r e s i s t ance . -  I n s u l a t i o n  r e s i s t a n c e  s h a l l  be 50 megohms minimum .I u 
, %' . ..>..-. .................. . . , . ,  a t  500 vdc as follows: 
(a) From each terminal  p i n  of. t h e  e l ec t r i ck  conneetor(s)  t o  t h e  body of 
I .  . . . .  
I . .  t h e  v a l v e  assembly, * I  
(b) BeGeen t e rmina l  p i n s  which are connected t o  p o s i t i o n  switches w i t h  the ' ;  i: . . .  . -  . I .  . -  . .... .. . . . . . . . .  . . .  .... . . . . . . .  . .  . . . . . . . .  . .*.. . .  . .  , .: - . . . . . . . . .  0 . .  " co*ntacts f u l l y  openi- ; .-...-..C--..,.*-. ". ..........,. .  .,..-... : , .  - .  
(c) , . Between .tbe,..terminal, p i n s  which, are .no.t..wnnected . e l e c t r i c a l l y ,  . ~ 
C i r c u i t  r e s i s t a n c e i s  The resistance ~f the- .posi t ioi i  swi t ch  c i r c u i t s  a t  
; :/ . .  
. 3.3,9 
. .  ' . . . . . .  . . .  , blectrical . .> connector (a)  with~:.the..~8w.lbch.. s p n y q ~ t q - @ o ~ e $ ~  s h a l l  be 0'5 ohm maximum. 
. . . .  . .  - .  . . .  .. 
. -  -.-.-,._ 
. .  
. . .  . . . . . . .  
% 
, .  
. .  . .  
. .  
, .  .,. ' 
-__Iy____*x___I__ 
: 
r !  . 
I .  
B Change 3-05-69 
1 -  . i i  3.3,I.O H i n i m i i m  o p e r a t i n 2  voltar,e.- With' inlet: prcswres from zero to 50 p s i 8  - 
and flow ra te s  ot t:;e liquid Gervice media from zero t o  900 pmundn lie:: hour the  
valve assembly sha11 move from thc prinmry t o  tha cccondury ywricion o t  v i c e  vardia . 
I when pulacd from ti supply voltage a2 1.8~0 ~dcinaxi i i t im.  * . .  
3.3.11 Pulse d u r a t i o n . -  - The p u l s e  duration required'  for proper operation 
shall be m:niniz:..ti. 
with supply  volta&cs from 18 to 30 vdc and with tltc operating, temperature range 
shall be Liulmitted to and nyprovcd by the procurinz activity. 
The m i n i n u n  p u f s e  durations for propcr o p e r a t i o n  corrc1a:cd 
3.3.12 Power. - Power requircmcnts RhaLl be mLnfmized. Peak and oteady atate 
cI__ 
currents with Loleranccs correlated with s u p p l y  voltage8 f r ~ m  22 t o  30 vdc and 
with the  oper f i t ing  temperature range 6ha11 be submitted t o  and approved by the 
procuring acti-viry.  \ 
3 . 3 . 1 . 3  D u t y  cyc?e . -  The valve  assembly sha l l  withstand without failure being 
enerz izcd  continuously w i t h  30.0 vdc f o r  5 minuten folI.awcd by ii return to the 
' operating temperature, Duty  cyclc l imitat ion charnctcriGtica ( i . e .  cyc le  rate 
and pulse d u r a t i o n  versus number of cycles ,  c tc , )  alia11 be eruhmbtted to a n d .  
a2proved by t h e  procuring a c t i v i t y .  i 
3.3.14 T,ifc? C;.tClC.- The valve asriembly o h n l l  withstand w%tlaout: Failure & 
minimum of 15-00 cycics  of operation. w i 
temperatures- r a n g i n g  from . .  
-, Y /6 . 
3.3 .15  Temperature .  - The valve assembly c h a l l  operate wittlhout failure at 
A /  minus 65 t o  plus l G 5 O F .  
3 .3 .16 Orbital. vncuiim.- The valve aascmltly shall o p a r a t c  without  failure at # 
external p r e G r e s  down t; 1.5 x 10-6 T O ~ .  
3i3.17 Transient piilscs_,- "iie valve asscmbly shall opixrhtte wlthout fa€?ure # 
with positive or ncgative pulscs 6\13 defined i n  f igu re  3 pxeseatt on tl2e r;upply 
or return lcads, 
3.4  C o n f i r u r n t i o t i . -  The valve assembly filial1 be capnble d being mounted to a 
Tlic p o r t a  and the etetctrical  connec tor j s )  f l a t  p l ~ t c  with  through bolts and  n u t a .  
s h a l l  be ahovc ti le mounting plfinc, 
ah211 bc scmipemncnt ly  or permanently j a incd ,  
assembly shall be i n  accordance to Drawing 201142522, 
A l l  j o i n t a  which'cou.ld skPaw external icakti&a 
' 
The fitting sndn o f  the valve 
3 . 4 . 1  Katerials and p a r t  se lectJon.  
3 ,4 ,1 .1  F;nter in ' l .s .  e"- U n l e ~ s  othcrwir;c o p e c i f i c d  by the pzascuring activity, tho 
s e l e c t i o n  of: Ir;terialo:ahn.ll  be made by the s u p p l i c r .  
selection of matcrials which have not  demoristrated t h e i t  o u f t & i l i t y  for the cnviron-  
nents or ap2licationa I) 
applicntionF shall be cubrnitted t o  the procuring activity for review. 
shall be E I P ~ ~ Q W ~  by the procur ing  activity prior:  t o  um. 
Yiic srrppnlicr ahr;;f cvclld t k c  
A list of candidate m t e r i a l e  and cQr";cspondFng proponcd 
All vx?cerLrzls 
Ma?tdciols l i s t e d  a8 not; 
accaptablc i n  Drawing TOX02442 shall. not: be w e d ,  , . .I - 
. .  
y .  , : .%. . .' 
. .  -.. . . .  
P' 
c 
a .  
- .  . .  


















. 1  
I f  
i !  
. _  
. .  
. .  
* .  . 4 '  C . 
c . '  . -  
(b) Corros ion  resistant steel - Spac i f i ca t io r i  105Ct4306 
3.5.5 '1ubrFcat ion.-  ----^ I--- Lubr i can t s ,  i f  riscd, nhall. be .npp&~ecI by thz procur ing  
act iv i ty .  
3.5.6 C-.C-IWL* Sol.derinq - Solde r ing  of e lecfxical  coilncctioi>o shall. be i n  cccor'dnace 
wi'th HASP,. P u b i i c a t i o n  NFC 200-4 and NSPC Publicn~icn,-S~:-QU~~~-67-2tli ' .1 
. .  
. -7.. . .  . -  
. 3.5.7 LE~. c o n t r o l . ~  Age c o n t r o l  of syntlrstic rubbm, 5% 'used,  shz1L be In  
- *  ziccordance u i t h  Standard bISFC-.STD-l05. - *r 
. .  
3.5.8 --G-..L' Forr inps  - Aluniniirn a l l o y  fo rg ings  sh,?l.l be in zkxordance w i t h  
S p e c i f i c a t i o n  XSFC-SPEC-144. 
3.5,ll b : e n u f a c t u r j - n ~ - . - ~ @ c ~ s s e s ,  - - .* C r i t i c a l  d e t e i ' l e d  mamfact t l r ing pi-ocesses 
used i n  the. ranu?c,cturc of the valve assembly sh t ; l l  Le stibe%tt.ed t o  arid approvcd 
in w r i t i n g  by the  p r o c u r i i g  act iv iry .  
3,5,12 I.!orknanshix, 6 The valve assembly shaI.5. be free af c r o s s  thrending ,  
burrs, scra tchzs ,  cracks, breaks I p i t s ,  den t s  , chips, s h a r p  p r o  jec t i -ons ,  shs?rp 
edges, loose  perts, loose e l e c t r i c a l  coinponento , l oose  solder 01: fore ign  ~iateric?l. 
that ~ a y  rdversely n€fect perfom.cincc, n ? l i n b i l i t y ,  saf e t y s  endurance or war.  
3 , 6  '$estj.ng. - The valve c?ssc~bly shall neet thr? requircriznts o p e c i f i c d  here in  
, d u r i n g  the-GZYi;g s p e c i i i c d  i n  S e c t i o n  4. 
nonclcstructive t c s t s  without  f a i l u r e ,  
be considered the  only 6estructivc t e s t s .  
Tnn, valve assezbly  hall wltlist<.nd thc  
B u r s t  e n d  col lspse pressure testins shall 
. .  
. * r  
-. . 
. .  . - .  . . * _  
.. 8 . .  
(a) I+iinuSqctvring drawings . 
.. . . 
. .  . .  
. .  
. .  - .  
. . . .  
-(b) Parts list:' . .  
. -  
, . . *  
. _ .  . .  .: . (I) Pari or I d e n c j . f h t l o n  nunibar' 
A .  
.. - . . .  
? .  
. .  .: . . . _  . .  . .  . .  
. .  
'(2) Nomc!ncleture O.S JcsczipCion . .  
. (3) Matcriaf . .  
I .  
. .  . .  
* .  * -  . * .  
. .  
- '  (4 )  t.IatcrinI. opzc iEica t ion  . 
. . .  * .* . . .. : . .  . . .  ( 5 )  . f-ical; treat; . .  
. ,  
( 6 )  Fin i sh  specification 
. .  . .  




. .  
$. 2-3.11.2 - Failurc: Iieclienisn!..;. __I__ - Any failure mchnn-isn, rznich could result i n  a 
failure i n  a c r i t i ca l  i;iUJe, c s  d e t c m i n e d  €son the f a i l u r e  effect  enplysis, s h a l l  
be climina t c d  from thc valve asscril3ly, or  reduced t o  a n  i w s i g a i f i c z n t  pro3cbility 
of occurrcncc. - 
3.11.3 CertificaCLE& - The sUpplic;^ of the valve assxetably sl>z11 c e r t i f y  i n  
an NSFC approvcd form t h a t  thc  valve assembly, in the  ccnf . igurat ion dcl ivcred,  hr?s 
met the s p e c i f i e d  r e q u i r e n c n t s  and i.s f l i g h t :  wcrehy. 
.3.12 I d c n t i f i c z t i o n  f o r  -I_--- t r n c e a h i l i t y .  --- - Thc s u p p l i e r  of t h e  valve zssesfjly 
shall establi.sb a n  ident i f icet i .cn f o r  traceability Frogram,. P u b l i c a t i o n  "Xdent i i i -  ' 
cgtion f o r  T r z c e a b i l i t y "  s h a l l  b e  used as a guide i n  irrt!;l>fwi;mting t h i s  prczran.  
l i s t  cif the p z t s  considered t o  b e  c r i t i c a l .  arid the2 assocLz'ied degree of tracecbi.ll%y 
to be imp lcn?mted  shall be submitted t o  the proc.uring zc t i sv i ty  f ~ r  evie;:. 
h 
. - _  
i [ I  
i .  E .  
. ._ 
- .  . .  . .  - .  
- .  
I : 
i . (b) Location of test Eccilj.tiics 
(a) Progress aga ins t  the t e s t  schzdu leo  : I  
. .  . .  
i 
.- 
.- . . 
(d) Test proccduscs 
: a "  
I 4.3.1 .li Test e n d  exan ina t ion  condition::. - Unless othervise cpeci.ficd by the' 
L p--....--l___ 
procur ing  c c c i v i t y ,  thc t e s t s  and cx2n ina t i on3  shall be p ~ r f o m e d  unde r  condiClono *- 
CIS f o l l o u s  : 
. .  . .. 
(a} Texp:!rnt:ure - Standard terripwz'iuse, 77, (plus oi minus LE) 
. degrecs F 
(c) Atnosphcric pressure - 14.7 ( p l u s  o r  m i n u s  0.7) pouncls p?r 









A l l  or' parts of the functiontll t e s t s  m y  be 
- - . combined h t o  il con'iintiour: t e r t  procediire. 
3 
. =  
.4 
, 
. . b  It0 Change 
4 . 3 . 4 . 1  KuitliC1j.t~~ - The va lve  assembly r;hall be t c s t e d  i n  accordsllcc \Tit11 
After th i s ,  tlic valvr- assecbly s h a l l  .be 
---d-. 
method 507.1 of-Standard tIIL-STD-8lOA. 
exmined  for. f a i l u r e ,  t e s t e d  i n  'Gccokdailce t . ~ F t h  4 . 3 . 3  except 4 , 3 , 3 , 1  and 4 . 3 . 3 . 2 ,  
and checked f ~ r  coixforriance to 3 . 6 ,  
. 
4 . 3 . 4 , 2  Sa1.f f o e  . The p r e s e n t  valve asscinbly ch.:.Il he t c s t c d  iil  cccordancc 
-:3. ' 
wi th  nethod 509.1 of Standard tlIL-STD-51.OA. 
be exz:miiled f o r  f a i l u r e ,  t e s t e d  i n  accordmice d t h ,  4 . 3 . 3  except 4.3.3.1 and  4 . 3 . 3 . 2 ,  
and  checked for. con%oi'n:mce t o  3 . 5 .  
After this ti12 valve assenb1.y slirill 
4 .3 . . 4 ,3  r.--- Sand and d u s t . -  -- The valve nssenibly s h a l l  hc t e d t e d  ii1 nccordnnce \.;it:h 
method 510.1 of Stnndard XIL-STD-810A. 
exami-ned for f e i l u r - c ,  tested i n  accordance &.th 4 . 3 . 3  except 4 , 3 . 3 . 1  and / t . 3*3 .2 ,  
and .cheeked f o r  C o n E o r i ~ a n c ~ ~  t o  3 .  G, . .  
After this t h z  valve assembly s h n f l  be . -  
4 . 3 , 4 . . 4  Funw *-..-s-2-L)-....-- reristance. - The va lve  assembly sk i l l  be t e s t e d  in accordz.nce 
wi th  method SO$. 1 'Pi:ocetlure. 2 ,  of Standard P:IL-STD-820~i. After t h i s  the valve .z 
assembly ska11. be examined 'for f a i l u r e ,  t e s t e d  i n  accordance b i t h  4 - 3 . 3  except  1 .  
4 . 3 . 3 . 1  and 4 . 3 . 3 ;  2 2nd checked f o r  conformance t o  3 6. 4 
. 4 . 3 . 4 . 5  Full  f l ~ \ : . -  The vslve assembly shaI.1 bz te i ' ied . .  ir. accordance With' 
4 . 3 . 3 , 6 ,  4.3.3?/,  4 .3 .2 .8 ,  and 4 . 3 . 3 . 9  wi th  B l i q u i d  s g ~ v i c e  medin I l o ~  r a t e  of 
900 p ~ i n d z  p.-r hour .  7% va1ve assembly chall al;o he t e s t e d  t o  check f o r  confor-  
mance t o  3 . 3 . 1 .  C o n d i t i o n s  other  t han  s p e c i f i e d  rimy bjz used provided a n  effcct j .vc 
s imulat i .on ciin be aciii.evea. 
The test: results 2nd the d a t a  showing conversj-on f r o a  test. cond i t ions  t o  opec,lfj.ed 
c o n d i t i o n s  s h a l l  bz supp l i ed  i n  the tes t  repar t .  
These cond i t ions  s h a l l  bo, docclinnnted i n  t h e  t e s t  plm. 
4 . 3  ,I; * 6 
4.,3,4.6.2 
-.." Teinf7"raturc. 
. .  
Gascous, . Caseous temp2rature t e s t i n g  shall.. be a s  f o l l c t ~ s :  
(a) 
_C---u 
. .  
High. -  The valve asseinbly s h a l l  be tes ted i n  accorclence with 
method 501.1 of Standard l~ilL-STD-810:l except  thst t h e  tesp&ratuTe sh.211 b-2 plus 
16S°F. Rhrife a t  p l u s  165°F t h e  valve assembly s h a l l  a l so  be t e s t e d  t o  check Lor 
conformnce t o  3.3 ,13  by subject ing-  i t  t o  LO of the fo3.loving cyc le s :  . .  . .  . .  .. 
(1) . Stabilize i n i t i n l l y  a t  p l u s  165O.F 
. .  
. .  
. (2) Engegize f o r  5 cont inuous mina tes  with' 30.0 vdc tdiilc 
maintaining e.  till air cnvironsental temperatuj:c of p l u s  L65'F. 
_ -  . . .  
. .  
(a) High. - "he valve nssemby shall  be s tab i l j . zed  a t  p l v s  103'2?. 
\Jhile at t h i s  ter.pcrature tile valve asscmbly s i ~ n l l  be tes ted  i n  accordace  ~ i t h  
4.3.3 except 4 . 3 . 3 . 1 ,  4 . 3 . 3 . 2 ,  4.3.3.3.1, mrl 4 . 3 . 3 . 3 . 2  (s) (I) u s i n g  t h e  liquid 
scrvice medii?-. A f t e r  this the valve assembly shall be tcc tcc l  i n  accordencc ~ L t h  - 
t h e  lor? teiqerzture por t ion .  ' .  
t-r 
I 
(b) Lov. - lne valve essezbly s h a l l  be t e s t e d  i n  a,ccorGz.i;ce i-- .It> ', '  
nethod 502. I, Proccduse I, of Standard XZL-SXD-GlOA. extep: t h e  te'l;:?erz.turc shall  E2 . 
m i n u s  6SOF. 
accordmce with  4.3.3 except 4.3.3.1, 4 .3 .3 .2 ,  4 . 3 . 3 . 3 . 1 , " a n d  4.3.3.3.2 ( 2 )  (1). 
After . l i q u i d  t empra tu re  t e s t i n g  has been c o q l e t e d  the vzlve asseably shall. be 
returned t o  s t anda rd  terqeraturc, examincd f o r  f a i l u r e ,  and t e s t e d  i n  sccoydance 
w i t h  4.3.3 cxccpt 4. ,3 .3 ,1 .  and 4 . 3 . 3 . 2 .  
\*!hnil.e s t a b i l i z e d  at mPnus GS'I?, the v a l v s  assembly s b l l  bz t e s t e 6  ir. 
. -  
4-.3.4.7 ~ ~ : x . - ~ r ~ , y - e l ~ , -  - The valve crssen5J-y shall be subjected t o  1503 3 
cycles frG!Tl p lus  1-09 t o  :xiria3 65 bzick to p l u s  1OO"k'. 
zssembly s h a l l  be f i l . l c d  v i t h  t h e  1iquj.d service media end all 5 p o r t s  pressiiriccC 
t o  20 psiig. 
sinusoida' l . .  
SO0 cyeles t h e  valve asscnb1.y s h a l l  be t c s t c d  i n  accordancc w i t h  4 . 3 . 3 . 3  r;hilc 
s tabi3. izeJ  at p l~ i s  100'F. 
t e s t e d  In  2.ccordalice ~ i t h  4 . 3 . 3 . 3  while stabilized a t  rninus 6S0P. 
cycles t h e  vzlve assembly s h a l l  be r e t u r n n d  to s t a n d a r d  t c q e r a t u r e ,  examini?< f o r  
failure,  and teste?, i n  accordance wi th  4 . 3 . 3  cxcc-pt h . 3 . 3 . l  arid 4 . 3 . 3 . 2 ,  
~ ~ ~ . ~ ~ b j . 7 . i t y A  - "lie valve asse~6I .y  s h a l l  be  f i l l e d  with t he  l ic; ,uid' 
Du;.irtg tht. cyclcs the vczlvc 
Trieze shall. b e  no flow. 
The d u r a t i o n  02 cach c y c l e  shal l  be SO n i n u t c s  n;:;L;cc!n. 
The  teqeratr i re  cyc les  shal!. be ap?z";;.:l~stely 
After 300 z.t 
Mker  GOO and 1200 Cj-cles the valve c?sc:en3ly sha l l  be 
After 1523 
. _  . .  . . 
4 , 3 , 4 , 8  
senrice- rncdkn and 211. 3 p o r t s  p r e s s u r i z e d  t o  20 p s i g .  
reniairt uac!er these conditioc's  f o r  190 d2 .y~.  
shall hc in a \racUml of 1.5 )c Tor r  0;: less.  After 30, 6 0 ,  120, m d  1-93 6 2 j . S  
the v ~ l v c  Gsseifibly sha l l  be e,:amiricd f o r  failuse and tested i n  ~.ccord:..ncc a:j.th 4 . 3 . 3  
except 4 , 3 . 3 . 1  slid 4 * 3 . 3 . 2 .  
"he vrtlve assezbly $ 3 ~ 1 1  
During this  per iod t h e  valva asse;rLSi;. 
.. 
. .  
. .  
I .  
. .  . . .  
i 
c 
. .  (2) 
. . . (4) 
46 .to 100 Hz' at 0.143 g2 per  Elz 
210 to 750. Hz a t  0.'015 gz per  Hz 
-. 
(3)  . l o0  to 210 Hz at minus 9.0 db pe$ octave 
t .  
. .  
. .  . . .  
(5) 750 to'l.155 Hz at m i n u s  1 2  db pen octave . -. . .  . *  . 
. .  _ -  
. . .  1 i155 t o  2000 KZ a t  0.00262 82 HZ . . .  
. .  . .  . .  . .  - .  . .  
. . .r. . . 
* 
XS 
* .  
e (I) 20 t o  46 Hz a t  p l u s  6 , O  db per  actave . .  
e .  . *  
(2) 46 to 100 Wz at 0.0644 g 2 . -  per Hz!
(3) 
( 4 )  
+ . ' ~ ( 5 )  
100 to 210 Hz a t  m i n u s  9 db per actave 
210 t o  750 Hz a t  0,0069 g2 per  Ez 
750 t o  115s Hz at minus 12 db 
I 
*,.,-,, 
c Change 11-13-69 
f t h e  conclusion of a l l  v i b r a t i o n  t h e  valve assembly s h a l l  be examined f o r  f a i l u r e ,  and 
t e s t e d  i n  accordance wi th  4.3,3. 
4.3.4.10 L i f e  Cycle.- The v a l v e  asseIr?bLy s h a l l  be subject& t o  1000 c y c l e s  of 
o p e r a t i o n .  
secondary back t o  t h e  primary p o s i t i o n  o r  v i c e  versa. The cycl*e s h a l l  be performed 
a t  28.0 vdc. During a l l  t h e  c y c l e s  t h e  p o s i t i o n  switches s h a l l  be checked f o r  proper  
o p e r a t j o n  arid shal.1 be loaded w i t h  a r e s i s t i v e  load of 3.0 amperm a t  28.0 vdc vhen the  
co i l t ac t s  a r e . c l o s c d .  The d u r a t i o n  of the  p u l s e s  and the  r a t e  of c y c l i n g  s ,ha l l  be  included 
i n  t h e  test  p l a n  (See 4.3.1.2.1).  Af t e r  150, 300, 500 and 750 e F l e s  t h e  valve assenbly 
s h a l l  be t e s t e d  i n  accordance w i t h  4 . 3 . 3  except 4 .3 ,3 .1 ,  4.3.3.2, 4 .3 .3 .3 .1 and  4.3.3.5.  
After 1000 c y c l e s  t h e  valve assembly s h a l l  be examined for  f a i l m e  and t e s t e d  i n  accordance 
witti 4.'3.3. 
Each c y c l e  s h a l l  c o n s i s t  of moving the v a l v e  assembly from the p r i n a r y  t o  the 
4.3.4.11 Acous t i ca l  K o b e , -  -- 
1 which s i rk la tcs  t h e  v e h i c l e  i n s t a l l a t i o n .  
The v a l v e  assembly s h a l l  be i s t a l l e d  i n  a tesfi s e t u p  
The t e s t  s e t u p  shall  %a f i l l e d  with l i q u i d  
s c r v i c c  media and a l l .  3 p o r t s  p r e s s u r i z e d  t o  20 ps ig .  The  valve assembly s h a l l  then be 
t e s t e d  i n  accordance v i t h  paragraph 5.2.5.2 of Drawing 50?!02~tOSB using t h e  l e v e l s  of I 
Appendix E of t h e  same Drawing. A t  t h e  conclusion of  ~ c o u s t i c . & s e  t e s t i n g  t h e  va lve  
assem3ly s h a l l  be examined f o r  f a i l u r e  and t e s t e d  i n  accordanckwljth 4.3.3. 
I! 
-. 
4.3,4.12 T r a n s i e n t  p u l s e s ,  - The va lve  assembly s h a l l  b e  t m t e d  i n  accordance w i t h  
.3.3.7, 4.3.3.8-and 4.3.3.9 w i t h  t h e  p u l s e s  p r e s e n t  t o  check few conformance t o  3.3.17. 
4.3i4.13 Collapse pressiire. -a The va lve  a s s ~ n b l y  s h a l l  be s.Xowly, e x t e r n a l l y  
p r e s s c r i z e d  t o  19 p s i g .  This  pressure s h a l l  be h e l d  f o r  3 minorm be fo re  r e d z c i n s  t o  
zero. The va lve  assembly s h a l l  be  checked f o r  cordorstance t o  3,B-6. 
NOTE 
c_ 
The b u r s t  p r e s s u r e  t e s t  s h a l l  be t h e  l a s t  perfmmed 
-4.3.4.14 _I B u r s t p r e s s u r e . -  Simultaneously t h e  3 p o r t s  of - t k  valve assembly s h a l l  
This  p r e s s u r e  s h a l l  b e  held for 3 minutes .  The be Slowly p r e s s u r i z e d  t o  1 2 5 p s i g .  
p r e s s u r e  s h a l l  t hen  be  s lowly inc reased  u n t i l  t h e  v a l v e  assembly r u p t u r e s .  The v a l v e  
assembly s h a l l  b e  checked f o r  conformance t o  3.3.4. 
4.3.4.15 C o i l  T r a n s i e n t  Volt2ge.- With t h e  v a l v e  s t a b i l k &  a t  room t e n p e r a t u r e ,  9: 
t h e  r a t e d  o p e r a t i n g  v o l t a g e  s h a l l  be a p p l i e d  to  the  c o i l  termj-dls. Before t h e  va lve  
has  been ene rg ized  f o r  70 seconds,  t h e  v a l v e s h a l l  be de-encr$aad and t h e  c o i l  t r a n s i e n t  . 
. v o l t a g e  measured w i t h  an o s c i l l o s c o p e ,  
' n o t  exceed a v a l u e  equal  t o  50 pe rcen t  above t h e  r a t e d  c o i l  v~ltaze.  
The rnaximm a l lowab le  pe&c t r a n s i e n t  vo l t age  s h a l l  
The va lves  c o i l  
s h a l l  be connected d i r e c t l y  t o  t h e  power supply.  The u s e  of K ~ S ~ S ~ O ~ S ,  c a p a c i t o r s ,  
i n d u c t o r s ,  or semi-conductor dev ices  i n  s e r i e s  o r  p a r a l l e l  wi& t h e  c o i l  no t  i n h e r e n t  
i n  t h e  -properly set  up test  c i r c u i t  i s  forbidden.  
measured a minimum of t h r e e  times and t h e  l a r g e s t  t r a i i s i e n t  value recorded as the ac tuz l  
The t r a n s i m t  v o l t a g e  s h a l l  be 
valve. 
, 
It i s  recommended t h a t  the device used t o  de-energze  t h e  v a l v e  unclcr 
t e s t  b e  a mercury swi t ch  o r  mercury wet ted  r c l z y  can tac t .  
r e l a y  is u s e d  as the switching device,  i t s  c o i l  slreruld be ope ra t ed  
When a mercury 
f rom,a s e p a r a t e  sou rce ,  i s o l a t e d  from t h e  source  used t o  o p e r a t e  
t h e v a l v e  c o i l  under test .  The o s c i l l o s c o p e  used should have a 
r ise  t i m e  equal. t o  o r  less t h e  0.2 microsecond. Photographs of 
the o s c i l l o s c o p e  traces a r e  h e l p f u l  i n  a s c e r t a i n i n g  p r e c i s e  vo l t age  
measurements of t h e  t r a n s i e n t s ,  bu t  a r e  not  r equ i r ed .  I n  o rde r  t o  
observe  t h e  maximum v e r t i c a l  excurs ion  of t h e  t r a n s i e n t  vo l t age ,  
h o r i z o n t a l  w e e p  t i m e s  of from 100 microseconds per cent imeter  (C?Q 
t o  20 micxoseconds p e r  cm may be necessa ry .  
4 . 3 . 5  Acceptance tests.- --- A l l  va lve  assembl ies  which are intended' f o r  acceptance  
by t h e  p rocur ing  a c t i v i t y  s h a l l  be  sub jec t ed  t o  t h e  acceptance t e s t s .  Valve asscr1blje.s 
CPnnot be accepted u n t i l  t h e y  have s u c c e s s f u l l y  completed the  examinations of 4.3.2 
prSor t o  be ing  sub jec t ed  t o  t h e s e  t e s t s .  The acceptance  t e s t s  s h a l l  be periorriied 
us!:ig only gaseous test  meJFa. The acceptance  tests s h a l l  be as f o l l o x s  i n  t h e  order  
l i s  tad:  
P 
(a )  
(b) 
Proof p r e s s u r e  - same as 4 .3 .3 .1  
Leakage - same as 4.3.3.3.1 and tk gaseous po r t ion  of 4.3.3.3.1 
a 
i NOTE -. -
. .  
The remainder of t h e  f u n c t i o n a l  t e s t s ,  4.3.3.2 and 4.3.3.4 
. th rough 4.3.3.9 may be perfornled p r i o r  t o  the  acceptance 
v i b r a t i o n  test  upon t h e  approval  of t h e  p rocur ing  zictivity. 
(c) Acceptance v i b r a t i o n . -  The v a l v e  assembly shall b e  i n s t a l l e d  i n  i~ 
t e s t  s e t u p  17hich s i m u l a t e s  t h e  v e h i c l e  i n s t a l l a t i o n .  A l l  t h r e e  p o r t s  of t he  va lve  
assembly s h a l l  be  p n e u n a t i c a l l y  p r e s s u r i z e d  t o  20 p s i g .  The test s e t u p  s h a l l  be 
s u b j e c t e d  t o  1 .0  minute of random v i b r a t i o n  along the a x i s  normal t o  t h e  mounting 





20 t o  46 Hz a t  f6.0 db pe r  oc t ave  
46. t o  100 Hz a t  0.0357 g2 p e r  Hz 
( 3 )  -100 t o  210 Hz a t  -9.0 db per oc t ave  * * 
(4) 210 t o  750 €12 a t  0.00375 g2 per  Hz 
(53 750 t o  1155 Hz a t  -12.0 clb per  oc t ave  





(d) Funct iona l  t e s t s .  - same as 4.3.3 
- - ( e )  C o i l  t r a n s i e n t  vo l t age . -  same as 4.3.4.15 , * 
4 . 3 . 6  Qual i ty  assurance  sample t e s t s . -  A q u a l i t y  a s su rance  sainple s h a l l  be 
s e l e c t e d  from product ion  v a l v e  assemblies when s o  s p e c i i i e d  by t h e  purchasing Zocunsntation. 
The q u a l i t y  assurance  sample s h a l l  c o n s i s t  of v a l v e  assembl ies  which: 
(a) Have been'made i n  accordance w i t h  t h e  d e t a i l  des ign  which was 
approved by the  p rocur ing  a c t i v i t y .  
( b )  Have been ; se l ec t ed  a t  random froin t h e  v a l v e  a s s e & l i e s  which have 
k e n  accepted  by t h e  procur ing  a c t i v i t y .  
* .  ~. 
I 
1: E V I S 1 0 14 S 
SYM DESCFZ -_ 1 PT I GN I D k T E L R P P F I O : m L  -
C Change 11-13-63 
TABLE S I  - Qual i ty  Assurance Sample T e s t  
Number of Valve . 
Test: Paragraph Assemblies t o  be t e s t e d  Comments 
.4.3.4.1, 4.3.4.2,  Ninimuni of one Tes t ing  n o t  r e q u i r e d  
4.3.4.3, 4.3.4.4,  u n l e s s  o therwise  
4.3.4.5, 4.3.4.7,  s p e c i f i e d  by t h e  . 
.4.3.4.G and 4 '3 '4 .13  procur ing  a c t i v i t y .  
i 
4.3.4.6, 4 .3 .4 .9 ,  E n t i r e  sample T e s t i n g  Required 
4.3.4.10, 4.3.4.11, 
4.3.4.12 and 4.3.4.15 
4.3.4.14 Minimum of one T e s t i n g  r e q u i r e d  
5. PREPARATION FOR DELIVEW 
5.1 P r e s e r v a t i o n  and packing s h a l l  be as s p e c i f i e d  by the a p p l i c a b l e  c l ean ing  
s p e c i f i c a t i o n  u n l e s s  o therwise  s p e c i f i e d  by t h e  p rocur ing  a c t i v i t y .  
marking may be e q u i v a l e n t  t o  t h e  supp l j  e r ' s  b e s t  comner i ca l~  p rec t i ce  provided t h a t  
t h i s  p r a c t i c e  w i l l  be  s u f f i c i e n t  t o  p r o t e c t  t h e  va lve  asscrablies a g a i n q t  damage and 
contaminat ion du r ing  shipmcnt.  The s u p p l i e r  s h a l l  be  h e l d  r e s p n s i b l e  f o r  any damage 
t o  or contaminat ion  of t h e  v a l v e  assembl ies  due t o  f a u l t y  packing. I f  the va lve  
a s sembl i e s  f a i l  t o  meet t he  requi rements  of t h i s  s p e c i f i c a t i o n  because of such daniage 
or  contaminat ion ,  an  accep tab le  replacement s h a l l  be furn ished  by t h e  s u p p l i e r  a t  no 
c o s t  t o  t h e  p rocur ing  ac t5  v i t y .  E x t e r i o r  c o n t a i n e r s  s h a l l  conform t o  the  Uniform 
F r e i g h t  C l a s s i € F c a t i o n  R u l e s  o r  t h e  lilazional Motor F r e i g h t  C l a s s i i i c a t i o n  Rules and t o  
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Test Data  Sheet 
Pulse Operated F l o w  Divcrter  V-.f L; vc 
-
Speciiication 20M425 17 
Serial No. U S 7  Date: - csr,-7c) 
Mech. Tech. CEO Test Eng. C M f L  
Elect.  Tech. -- Q. C. w. srq 
T Z .  
5 . 1  Pre -Test Examination 
5.1.1 Identification 
Discrepancies / Comments : 
;.",/&f&- 
5.1.2 W or kmans hip 
5.1.3 Cleaning 
, 
* I  
' 
. Test Data Sheet 
Fklse Operated Flow Diverter V d v e  
Speciiication 2OM425 17 
. .  
Serial 140. 008 Date: h.- p , . - . p  
h4cch. Tech. E€Ea Test Eng. gei p- 
< r Elect. Tech. Q, C. I4 ?G 
m t . E  * 
5, 1 Pre-Test Exzmination 
5.1.1 Xd e nt if i c at i o 11 
.- 
. Discrepancies /Comments: 
_-=- J/(-'x) e- - *_-- 
5.1.2 Workmanship 
5. 1 . 3  Cleaning 
. .  
kandorn  - Spectral  Allowable Actual 0. K. Reject 1 Initial1 
Density pe r  5.3.4 Overall ?lo70 '7,1tg 
Internal P r e s  s u i  e 
20 ? 2.0 psia ,GN2 - 3Oq0 I"'. 
sz.6 >. -L2 ,. 
Density = tlOO% A - fy"stclcq, a 7 ; d ~ & d ~ ~  . 2- -I .Y+:; 
_ .  * 
6 - '0- . .  I .  
. .  . . . . . .  . . .  . . . . . .  . .  . .  I _ .  , . _ a  . . . .  . .  *:. 
. .  
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.. ......... . ............... . . . . . .  ..3.-- .e..-..-.... ..- -.-.-..I ____.__ .-. ,-,. -. - .. - *  ............... 
. -  . . .  . .  
5.3.3 Leakage Internal 
Date 
. .  
I 5.3.4 Acceptance Vibration # 
, 
. .  . . .  
* 
- .  . . .. 
. I '  
. .  . .  
. .  , . .  
. .  
~ .. 
- 'C . .  _ .  
. .  , .  
. .  . .  , .  
Test Data Sheet .I . 
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- .  
. .  
Pulse Operated Flow Divcrter  Valve 
0 :  
- .  . . . Specification 2 0 ~ 4 2 5  17 . .  - .  .e.. . . .  
. - _  : . . .  ... . -  . .  . 
. -  
.. .- . . .  . . -  . .  
.Tes t  Eng. p ~ e  . , . 8Q& 
Elect. Tech. - ..I 
Serial No. 
'* Mech. Tech. - Q; C. , Tech. ..- - 08 0 . .  
. .  . .  
. .  
. .  
. : 
' \  
- .  
.. . .. 
.. 
P o r t  A Actual I Me t h ano 1 / VJ at e r I Allowable 1 1 I 2 i 3 1 0. K. 
. .Date 
.. . .. . . .  . .  -. .,- _ _  -. . , . - 
. .  
Acceptance Vibration . SI 3.4 1 -  
. -  
. . .  
, 







- .  . .  .: 
. .  
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5 min. @ 
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Pulse  Operated Flow Divertcr Vdive 
Actual 
Allow able Time 1 Press 0. K. Reject Initial 
no deformation 
or permanent set  Aob-e 57.4.d jiS0fiGJ / 
. . .  . .  
. .  
Serial No. SO7 . * Test Eng. Q M G  
Mech. Tech. /z ED Q. C .  - Tech. t-)-rc? 
Elect. Tech. __. - -  . ._ 
/ e .  . . . .. ._ . . - .-. . . .- 1- . ~ . .  .  -. . . . _ - _ _  
5.3.5 Vacuum Internal 
Comments: 
5.3.6 Proof Pressu re ,  After Acceptance: 'Nibration 
L 4-, . 5.3.7 Leakage External (Gas eou s ) , After''Ac ceptance Vibration 
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._ . - . .  
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/)of3 Test Eng. (2-M fL- 
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/ 1 ) .  
~~ 
... _..- ... -. . ....I..-.* . . . . . . . . . . . . . .  - - - . -  I _ .  . .  . _ .  . - _  
5.3.5 Vacuum Internal 
. . .  
. .  
. . .  . .  
Actual 
5 min. @ Allowable . Time I Press 0. K .  Reject Initial 
75 f. 7.5 psig no deformation 5>,,,~ . 7 ~ a i b c 1  Y 
' or permanent set  ~ ; : C ~ Z Q  . 
. .  
..... 
G 4-2 
*. 5.3.7 Leakage External (Gaseous), Aiter'Rcceptance Vibration 
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. . .  . .  . .  - .  
. .  
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' e - .  
. .  
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Test Data Sheet . .  
Pulse Operated Flow Diverter Valve 
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. Specification 2013.1425 17 
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.- ~ 
h Q'7 Test Eng. RrclF Serial No. 
Mech. Tech. Q. c. Tech. #fa 
Elect. Tech. w 
5.'3.8 Leakage Internal (€hs-emm), After Acceptance Vibration 
Port 13 
5.3.9 Circuit  Resistance 
. .  . - * 5 . 3 . 9 . 1  a 
Accept 
Reject . .  
.' .. . ' :. . . -.- - _. ._ . . 
.. . .. r- . 5 - 
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5.'3.8 Leakage Internal , 2Skr Acceptance Vibration 
5.3.9 Circuit Resis tance 
1 
-. , 5.3.9.1 _ .  
. .  
. .  
I .  - _  
. .  
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i 
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, -  Accept Initial &Lfl,F- 
Reject Date /.-‘J-?L‘ - 
Photo Taken ,Ifc> 
Comments: 
.-,.. 
. _  
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5.3. 10. 1 Insulation Resistance 

















50 meg. ohms min. ’ . 50 meg. ohms min. v 
50 meg. ohms min. 3’ 
50 meg. ohms min. - - - - - 
50 meg. ohms min. Y 
50 meg. ohms min. y 
50 meg. ohms min. 
50 meg. ohms min. - - - - 
50 m k g .  ohms min. J 
50 meg. ohms min. 8’ 
50 meg. ohms min. J 
50 meg. ohms min. (/ 
50 meg. ohms min. ..’ 
- 
_. ~ - 
. 
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\ Test  Data Sheet - 
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. . . .  
. .  
. .  ... . . - .. 
. .  .. . 
. .. : .  . .  . - .  * 1 , . .  
- .  
.. .: .. . . . . 
- .  . .. . . .  
Serial No. i40B . - Test Eng. ;R.K - 
.Mech. Tech. /&;yp-) Q. C. ';FF@;. &LfLT 
-Elect. Tech., Lh?/.. .+l2a.Ic 1 .  . .  
. .  . - /  
i 5.3.9. z 
Port 'tB" Open . Limit Ac tw.1 
From To' 
Pins 3 1  2 1 3  
. -  
- .  
5.3. 10. 1- Insulation Resistance 
. .  
4 
50 meg. ohms min. - 
50 meg. ohms min. 
50 meg. ohms min. 
50 rneg. ohms min. 
50 nieg. ohms min. 
. '  . . , 50 m k g .  ohms niin. 
.50 meg. ohms min. 
. 
.50 rneg. ohms min. - -- 
1 .  
i 
Test Data Sheet 
Pulse Operated Flow Diverter Valve 
. .  - 
, Specification 20M425 17 
* .  . .  
Serial No. .g@ t7 . Test Eng. 
I Mech. Tech. lt7/L Q. C. 
Elect. Tech. .. tt?-&lfL n&f 
/ 
- 
50 meg. ohms min. zr 
50 meg. ohms min. - -  - 
50 meg. ohms min. I 
50 meg. ohms min. J 
* 50 meg. ohms min. cy 
50 meg. ohms min. 4' 
. 50 rneg. ohms min.---- 
bP'  
i+ 50 meg. ohms min. v 50 meg. ohms min. J 
50 meg. ohms min. J -*% 
50 meg.. ohms min. *' 
& 
50 meg. ohms min..' 
50 meg. ohms min. 
50 meg. ohms min. - -- 
50 meg. ohms rnin., - -  
. - 50 meg. ohms min. 
~ 50 meg. ohms mi;.., 
50 meg. ohms min. J 
50 meg. ohms min.,/ 
50 meg. ohms min.- - -  1 
50 meg. ohms min. Lf 
50 meg. ohms min. 
50 meg. ohms min. c 
1 .  
' r "  
. .  
._ . " .  
. . I  
. .  
. I  1 . .  
_ .  
- .  
. .  t :  . .  , . .  
. .  . .  
. .  
. e  
. .  * 
Test Data Sheet . .  
. .  
. .  . ~ . -  . . .. 
. * e - .  . Pulse Operated Flow Iliverter Valve 
Specification 2Ohi1-925 17 
- .  . 
. .  . .  . -  
- -  . -  ... 
. .  
. .  
.. . 
. .  
. .  
. .  
. .  . .  
_. - 
. _ -  
- .  . 
.. 
.. , - .  . 
~ _ _  . .  
008 . Test Eng. @I rr- Serial No. 
Nech. Tech. ON c, - Q .  C. d h g .  -,#?r- 
Elect, Tech. h , + , G  V&& . -  . .  , -  - 
. . .. 
From To 






c .  * . J  











E F .  
E H 
E . s  
E I< . G  
E L 








CI A *  
M' 
Case - 
13 ?-I J 
Continue d 
Limit 
50 meg. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms niin. 
50 mei.  ohms min. 
~ L I  ~ ~ i . - g .  ~ t : - m ~  mi::. 
50 meg. ohms rnin. 
' 50 meg. ohms min. 
~ 50 meg. ohms min. 
50 mng.  rthmL: -2il:. 
50 meg. olxns min. 
50 rneg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohnzs min. 
50 meg. ohms min. 
50 meg. ,ohms min. 
50 nieg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohnis min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 nieg. ohms min. 
50 meg. ohms min. 
50 ineg. ohms min. 
. 501neg. ohins min. 
50 meg. ohms min, 
50 meg. ohms min, 
- r -  
3 E 




. .  
Test  Data Sheet 




. Specification 20M425 17 
Test Eng. k/wL 
Q.. C. m. . g 2 - k . ~  
I@2Yf 
From To 



































1 &&- Accept c// Initial 
Reject Date ~ + - ~ c ~ -  2c3 
Photo Taken 
. .  
. .  . .  




. .  
. .  
- .  
.- 
. .  
. -  
From . To 
G ~. .F 
G 
G 
G '  
G 
G 











. . .  
T 

















50 meg.  
; 50meg. 







. 50 meg. 
50 meg. 
50 meg. 
- .  '50 meg. 
-. 50 meg. 
50 meg. 
50 meg. 
. . . . . . . .  . . . .  
C A  _-- - -. 
<V J - J I C t ; .  
ohms min. 
ohms min. 
ohms rnin. * 
ohms inin. 
ohins niin. 




ohms min.  










;> 2 3 0  - < j f . < -  
1 f j  i, /<I? /-- 
50. meg. ohms min. 
Initial 
C 
Date g //'0/2v 
Accept / 
Photo Taken (7  
Reject . .  . .  
7 Comments: / (p 5 s. 5 5  <.yAc/ 
... -. 
I 5. 3. 10.2 Insulation Resistance - .  
Port "A" Open 




............. __  .. - 
- -  
Limit 
50 meg, ohms min. 
50 meg. ohms min. 
.. . - Test  Data Sheet 
. -  . F'ulse Operated F low Diverter Valve 
. . .  Specification 20M425 17 . ,  
Actual 
;7 ZC-'=' I< .>,.-fa 
7 J.cr rc 11 4.c 
. .  . . . .  - .  . .. 
Serial No. I90 3 Test Eng . \3 PIP-. 
Mech. -Tech. :'a I a. C * ' E q .  ,w 
Elect. Tech. T<-*i 
5.3. 10. 3 Insulation Resistance - 
Por t  IIBrt Open 
500 Volts D. C. 
Pins  





. \ *  
Accept L, Initial 9,kc~ 
Reject Date ,i, i- 7 0 
Comments: cy a 3.- 1 
5.3. 1 1  Minimum Operating Voltage (Unpressurized Assembly) 
. .. 
. .  
5.3,12 Minimum Operating Voltage (Pressur ized  Assem 
Minimum Operating 
Voltage lOOms P u l s e .  
50 k 5 psig,  
10070 Helium 
Port  IIAtt 
Por t  ItB 
0. K. 




. .  
e -  
-. ' - Test Data Shcet 
. *  PU~SC Operated Flow Divcrter Vdve 
. .  . . .  * .  .' . Specification 20M425 17 
P o r t  ItB1' Open 
500 Volts D. C. 
P ins  
. .  
Limit 
50 mcg, ohms min. 
50 meg,  ohms min. 
. 50 mcg. ohms min. 
Actual 
72-Loa $,1tJL 
r p * o  Rk44-L 
. 7 9 O J  h&LL 
Serial No. 
Mech. -Tech. 
Elect.  Tech. 
. .. 
- .  
Test Eng. 
Q. C, 'w. r -T- 
TC%Uk- _ .  
. .  . . _  
. 




D c .  
D .  F 
5.3. 11 Minimum Operating Voltage (Unpressurized Assembly) 
L __ - - - --- - - - 
Minimum Operating 
. .  
. .  
. -  
e . e  
4 
* v -  
. .. . .  . .  . '3: . I :. . ~ 
. .  
, .  . . -  . 
Test  Data Sheet . 
. .  . Pulse Operated Flow Diverter Valve 
, Specification 20h4425 17 
- .  
. .  - 
Serial No. bf44L- . -  ' Test Eng. 
Q. C. f j L / Z - f  Mech. Tech. 
Elect. Tech. .pa> -i-i524 
/ 
5.3.13 Minimum Pulse Duration (Pressnrized Assembly) 
5.3.14 : Minimum Pulse Duration (Unpressurized Assembly) 
t 
5.3.15 Power Consumption 
I 
.. 
. -  . 
. .  
, .  
. .  
. .  
. .  . .  .  . .  . .  . .  _ .  
. *  I . I .  
Test Data Sheet . .  
_I_ 
. *  Pulse Operated Flow Diverter  Valve . 
L .  
. .  . .. 
. .  e .  . Specification 20h$425 17 _ .  . 
. . .  
_ I _  
. .  .~ 
- .. - ~. 
. . .. . . .  
f .  . .  . .  
Serial No. T,L& * ' Test Eng.  ,E&& . 
/ 
Mech. Tech. ce> Q. C. E?@,?.- -/ 
-Elec t .  Tech. i?& T 3 . 4  4 I .  . .  
. .  r 
. .  5.3. 33 Minimum P u l s e  Duration (Pressurized Assembly) 
5.3. 14 h4inirnum Pulse  Duration (Unpressurized Assembly)  
_I_-______ --_I_ 
Zero Press Allow able O . K .  Reject Initial 
Minimum Pul  s e 
Duration, 28 Volts D. C. 
-[C -2 t Photo Taken 
. -  
5,3.15 Power Consumption 
- .. - .  
? . .  1 
I Power 28 Volts D. C. I I I -  I 
IStcady State 1 Allowable 1 Actual f O.M. 1 Reject 1 Initial f 
---- -_-- -  
Pulse Operated Flow Diverter Valve 
* :  
, Specification 20M425 17 
. Serial No. Test Eng. gp.ll& 0 0-7 
Mech. Tech. 0% 1 C5!! - 
0- 
6 Elect. Tech. 
. - - - .  * I -  
5.5.1 Vibration, Sinusoidal Excitation, Vehicle Dynamics 
Si,ne Eval. per  5. 5. 2 Allowable Actual 0. K. Reject .Initial ' 
Internal P r e s s u r e  2 / 1 2  2 x 4  i/ ->.<YS 
20 -t 2.  o psig 
Port C Axis -. Accel. :lo70 1 L Z / F  
Port A & B Axis Freq. + 5 %  r /  'TZ3-l 
l Q  +? 
Met hano 1 / W a t e r  
t/ 
Longitudinal Axis Duration -1-1070 
- 0% 
A. 
5.5.2 Vibration, Sine Evaluation Cr i te r ia  
5.5.3 Vibration, Random Cri ter ia ,  High Level 
I 
. r u s e  uperatea ~ l ' low JJivertcr valve 
, Specification 20A4425 17 
e :  . .  
. .  I .  . .  
. I  
- 1 -  - .  .~ . - - .  .. . . .  




5.5*3 Vibration, Random Cri ter ia ,  High Level I . 
20 '1 2. o ps ig  
Metlianol/\Vater 
IPort  C Axis 
1 -  
ort A&13 Axis I PSD +3000;'0 
I - 3070 f Longitudinal Axis 
Test Data Sheet 
. *  ' Pulse Operated Flow D x e r t e r  V d v e  
. Speciiication 20iM425 17 
Actnal 
Allowable Time Press 0. K. 
No Leakage 
or deformation >-&Idw y!G SF W 
5 m i n  @ 75 5 7 . 5  psg 
Reject h i t i 2  -/&9 
. .  
. .  
L- 
I 
.. .... _ _  
. .. . . . . .  . 
- .  . . .. 
* 
+ 
. -  
Test Data Sheet 
. *  Pulse Operated  low DTerter ~ d v e  
, Specification 20M425 17 
. .  . 
e .  * 1 .  
. *  
I .  
Serial No. /)@I - Tcst Eng. ih-4 r"- 
Mecii. Tech. --IT3 a. c, GpQ 
Elect. Tech. ./ 7&& 
c- 
6 
.. . . .. . - . -  --_ 
- - -- _ _ _ _  
.- . . .- 
5.5.4 . Vibration, Random Criterja Low k v e l  
20 -1- 2. O psig 
\?-/L -Eo*?& - "Jaj? CYWS - 0- 
, .  
Proof Pressure After Vibration 
8 I' h c i 11 cg? i i i 
I ?7y - CyGLEZz - I Q Yz-& 8 
. .  - .  
Vacuum After Vibration , 
I . .  
1 permanent s e t  U t . 2  be- & 
. .  
. .  *. 
Test  Data Sheet . .  
Pulse Operated Flow Diverter Valve 
~ Specification 20M425 17 
< . .  . .  
*. . .  
* .. 
0 0  7 * Test Eng. Serial No. 
Mech. Tech. 'is Q. 6. -Erxg. 
Elect. Tech. . - Ti%-& 
Leakage After Vibr atiod 
. .  
-- -- . 
r1OWj'o helium @ 50 f 5 pgg I Allowable IActual j 0. I<. I Re j ec t  . I  Initial 
IInternal Press 
1 I Actual  I o. K. I Allowable 3 2 I 3 
Date 7--2 - - 7 d  
Port B I Methanol / Wate r I Allowable Actual 1 I I I 
5.  ot-2s . psig A P  O.2U s c c s  
LO. O t 1 . 0  psig A P  1 0 . 2 0  s c c s  I- 20.0-1-2. o psig A P  I 0 .2  0 s c c s  - 
'Date . .  . 
. -  
c 
. .  
. .  -
Pulse Opcrated Flow Divcr te r  V 
. .  . .  , Specification 20M425 17 . .  
. .  - .  
* * .  . .  . .  . .  . . .  . .  . .  
. .  
. .  * .  . .  . .  
Serial No. R . * Test Eng. e M b  
Mcch. Tech. ~~5 Q. C. @c, Elect. Tech. c TkA- i 
4 
. '  . 
-. / - . -  
Leakage After Vibration 
{ . -. 
Internal Press . .  . : 
. . . .  
. - .  . .  
. .  
. . . . . .  
. . .  .L 
I Methanol/lYater I Allowable 1-1 ' 1 I 2 I 0. K_ I ?.?-!if 32.1 . Port A 
&i e . .  
. '  
Reject I Initial I .- - h4 e t hanol/ IV at e 3: All ow ab1 c - 
5 
f.-- . . .  
- t  
. . . . . . .  Date 1 . .  . . . .  . . . .  . .  . .  - _  . .  
. - . .  
f .  . -  
- .  
. .  
' , .' . . . .  ,. . . .  . .  
. .  . .  
. . .  - .  
. .  . .  .. 
. .  . .  
. *  . . .  
. . . . . .  ... . . . .  . . . .  . . . .  
. .  c 
. .  
f .  
. . .  ... . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  .. - . 
.. I . .  . .  
. . . .  
. _  
.... -:: ...... . - . .  
. .  
-I 
-. ~ . . ~  : : . i ' 
- .  . .  
. .  
L 
. .  
. .- . .  .: ... 
_ .  . . .  
* 
Por t  "A" Open Limit Ac tu23 
,. Pins 
F r o m  To _ _ _  
- A E 0.5  o h m s  max. a /  L hi+2* 
D F 0 .5  o h m s  mzx. 67 e,/ I (0 5\ 
Test Data Sheet - .  
_ c  - Pulse Operated Flow Diverter VaXve - -  * :  _ _ - -  . .- . 
, Specification 20M425 17 
-2 
. .  
I .  
.~ - ,., . . .. . . . . . ~  
.. 





Circuit Resistance After Vibration 
. .-. 
' -  . . 
- . , .. . - . 
. .  *.. . . .  
8 
. . .  
. .  
E 
. .  Test nata Shcct 
-2 . . Specification 20M425 17 
- -- - . -  Pulse Opcraied J?low Divcrter Valve - 1  
e - .  
-1.. - .  
. .  . .  . .- . _. . .  
Serial No. P? 8 Test Eng. Tz4L 
\ y 9  Q. C. 'E;r%;- /!A C/i/f/++ ,.:':: Mech. Tech. 
; I . / -  
\ -. .. Elect. Tech. -rp,5 -.-4. 
- .  
Circuit Resistance Aiter Vibration 
- . 
. . . . .  
. 
. % -  
. . .  
, 
Port "R" Opcn . 
%' -- Accept 




. . -  
. .  
. .  
. .  





. . .  . Specific at ion 
* . I  
8 
* r- 
. .  
* . \  . .  . .  Test Data Sheet 
Pulse Operated Flow Diverter  Valve 
_ -  . , 
i 
* e  
-. 





. _. .  
Test Eng. 
Q. C. % 
. -%& 
. . .  
" - -  a 
, 
. Insulation Resistance After Vibration 






































M .  
C a s e  
C 


























50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms rnin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. osms min. 
50 meg. ohms min. 
50 meg. ohms min. 
- 50 meg. ohms min. 
. 50  meg.' ohms min. 
50 meg. ohms min. 
50 meg. ohms niin. 
50 meg, ohms min. 
. 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min, 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 mcg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min, 










. .  . .' . .  
Test Data Sheet' - r  
- +  Pulse Operated Flow Divertcr 
. . .  
* .  :. 
' .  
I .  - . Specification 20M42517 
. .  
. .  
. I  
. . .  .. - .  . .  
. .  - .  
.. 
V d v  e 
- .  .. - 
.. . .  . . - .  . ... : . . .  
. -  
+ . .  . .  
. .  
@ . -  . 
~ Insulation Resistance After Vibration 
500 V o l t s  D. C. 
Pins 
From To 
A ' c  
A D 









B .  - J  
B K 














D L - -  




- _  - .  - .  
- .  
Limit 
50 meg. ohms min, 
50 meg. ohms inin. 
50 meg. ohms m i n .  
I 50  meg. oinns min.  
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min.  
5G ~ ~ i e g .  uhrns min .  
50 meg.  ohms min. 
50  meg. ohms inin. 
50 meg.  ohms min. 
50 meg. osms mia. 
-~ 50 rneg. ohms min. 
50 meg. ohms r n j n ,  
- 50 zneg. ohms min. 
.50  meg.' ohms inin. 
50 meg. ohms min. 
50 meg. ohms mjn. 
50 meg. ohnis inin. 
. 50 nieg. oliins min. 
50 meg. ohms min.  
50 meg. ohms inin. 
50 mcg. ohins min. 
50 meg, ohms min. 
50 meg. ohms min. 
50 meg. olii~is inin. 
50 meg. ohms min. 
50 mcg, ohms ~ n i n .  
50 meg. ohms min. 
50 mcg. ohms inin. 
50 meiz. ohms min. 
. -  
.- . 
- _  
0- 
. .  
CULDG u y c i - c L L U L l  I' 1OW J J l V C r E e r  Valve 
. . .  
. * . .. . .. 
. . . .  . . . .  . .  
. . .  . . . . . . . .  . . .  
. ,  SpeciUcation 201M425 17 
- ' . . - .  . ;. ~ . : ,  
. . . . . . .  ' :. ~ . . ,. ._ . . . .  
. .  
. . . . .  . . . . .  . .  . _  . . .  . . . . . . . . . . .  . . . .  . . . . . .  . . .  ,.. - ,  . . . . . . .  . .  . 
. .  . .  
. . . . . . .  
. .  . -  . . _. , 
. -  
1.. - .  - . .  
. . ' .: ' 
. .  
. , '  
. . .  . .  .'.me - . ' * .  . ~. . 2  . . , .  
.. 
'. . _.. . .  . .  . .  - 
- *  .. 
. .  
. -. 
0 0 .  7:-- - .  ' 'Test Eng. . .  
. . . . .  
-5er'ial NO. . .  
.. - .. a. C,' EII~./, , f F E ! / L ? N ,  76 . ' 
:, Mech. Tech. -77?S 
. . .  \ . . .  . . . . . .  . -  r - .  . . . .  . . .  .. 
. -  
. .  . .  . .  
. .  
. : . . - ..,. Elect. Tech. 
. .  - -  
~. 
.. _ . .  - .  - 
. .  
. .  
. .  ' -. 
. .  
. -  . 
- -  . 
. .  
_ _  - .  . - 
. .  
From To 





















































50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 rneg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 rneg. ohms min. 
50 meg. ohms min. 
-50  m.eg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms main. 
50 meg. ohms min. 
50 meg. ohms niin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 nieg. ohms min. 
50 meg. ohms inin. 
50 meg. ohms min. 
50-meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms mjn, 
50 meg. ohms min. 
. 50 rneg. ohms min. 
50 meg. ohms niin. 
50 meg. ohms min. 
.- __--- 50 meg. ohms min. 
50 mec. ohms min. 
_ - -  
' 1  
Accept 
Reject 
Gomme nts : 
.. .- .,. , . - . ' .  .. . . _  - -.. 
, .  .. - .  . . . . .  . .  -. 
- . .  . .ser'ial 
- . _  ' - .Mech.  
. * :- . . . . Elect. 
. .  . . .  
. . . .  
. .  . -  * .  
... . .  
. - .  
. . .  
1 . .  . -  
. .  
.- . 
__- - . . _. 
. -  . 
. i 
. : .  - .  . 
. .  
-. 
. . . .  .... . . . . . .  . .  . 2. . . -  . . . . . . . .  . .  . . .  . . . . . .  . . .  . . . . . . . . .  .. . . . -  . -  . .  
. .  . .  
- . .' ,, : . .  . . . -  : ~ . : .;. . . . .  
No. 
Tech. 
. .  . .  
From To 
E '  . F, 
























H . .  J 
K ' K  






L 7  




1 .  
1 
&!I - .. _- .  - -. .. 
J .  K 
J -  - M  
J Case 
< -  L 
S . Case 
L M * .  




. . .  -  . . . . .  I. . . .  . '.* - . .  . . . . .  . . . . .  . .  . _  . . .  . .  . .  . .  . .  
- .  - .  . .  
* .  . _  'i'cst Eng. wL 
Q. C*' m r A  ,G &,pp 
-7-4. 
d7d/+5 
. . .  . . . . . . .  . . . . . .  
. .  . .  . I .  . . . .  . . . . .  _ -  . . .  . . . .  
I. . . . .  . .  . .  . .  . .  . .  . -  
. .  . .  
I _  . .  . .  
con t i.iiu& CI
Limit I 
. 50 meg. ohms min. 
50 meg. ohms min. 
' 5 0  meg. ohms miti:' 
. 50 meg. ohms m i 3  
50 nieg. ohms rnin: 
50 meg. ohms min. 
. . 50 meg. o h m s  min. 
50 meg. ohms min. 
50 meg: ohms min: 
50 meg. ohms min. 
50 mcg. ohms rnin.' 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms mit i . .  
~ 50 meg. ohms min. 
50 mcsg. ohmc. ~ - 2 2 .  
50 meg. ohms mjii. 
50 meg. ohms niin. 
50 meg. ohins min. 
- 50 meg: O l l i ? l S  2IliZ. 
. 50 meg. oliins min: 
50 meg. ohms min. 
50 meg. ohms i-nin.- 
50 meg. ohms in in ,  
50 meg. ohnzs min. 
50  zneg. ohi-ns min: 
50 meg. ohms. inin. 
50 meg. ohins min. 
50 mcg. ohms min. 
' 50 meg. ohms m i t i ,  
50 meg. okms miii. 
. 50 meg. ohnis min. 
50 meg. ohms niin. 
50 meg. ohnis min: 
.-.- ~. _I 50,meg. ohms min. 
- --- 
5Omce. ohms mjn. 
A c t u a]. 
. * _  : 
. . .  . .  
. .  
- .  
- /  
. .  
- .  
. -  
-.e _ .  .- .  
. . .  .: 
. .  
. . .  - . . .  
- 
.. 




- .  
. . . .  
... . . -  . .  
1 . .  
I. . . I * 





* *  . . .  
: .




'l'est Uata Sheet 
--*---_I_ 
Pulse Operated l#%w Divcrter Valve 
. , Specification 20h4425 I7  
. .  
. .  
- .  .,: . ... . . . .  . .  . .  . . :. . . . .  . .  . . . . .  . . . .  ... . . . .  . . . .  . . .  . .  . . . . . .  :. .  +. . -  . . .  . . . .  . . . . .  - .  . .  
. .  . .  .. . .  
. .  . - . .  
- i  . .  . .  . .  
-. , : r . .  ,.., . , , .  . .  . . . .  . .  . . . .  
. . . .  - *  . .  . .  
. . . .  
. .  
Test Eng. as7 
.) - Q .  C a m .  
. . . .  - .  . . . . . .  . .  . . .  . . . . . . . . .  .. . . /  . . . . . . .  - . -: . *. , . - ;  ~:. - _. . 
TS-\- 
. .  
7 s  
. -  . .  
Port *'A1' Open 
500 Volts  D. C. 
Pins 
From To . Limit - 
B E 50 nieg. ohms niin. 
B A 50 meg. ohms min. 
C D 50 meg. ohms min. 
C F .  50 meg. ohms min. 
Actual 
7 
v.8,# . . .-:y . ' .A, '- 
,I-.* ' .  A 
. .  
. .  . .  . .  . .  
z . .  - 
Accept a*,/ - . Initial 
Reject 'Date 
I 
- Accept 6/  
. Reject. - 
Covered under circuit  resistance.  
Minimum Operating Voltage After Vibration 
..... 
Minimum Operating I I 
Voltage100 ms Pulse ,  
c 
. . .  . .  - .  
. )  
. .  
.. ..* 
. . . .  
- I .  
. .  Specification .: ' - . . 
. .- 
. . . .  ... . . . . .  ' .  . .  - .  ,- . . .  . e  
-: . . :, -. 
. .  . . .  -. Seiial NO- 008 
\.trs- 
-5 
. .  
:- 
. I  . .  f .. > '  . . . .  . . .  
Mech. Tech, 
'Elect. Tech. 
. . .  . .  ~ .. - ... . .  . . . .  . . . . . .  . . .  .* . ... * .  . . . . . . . . .  . .  . :  . .  - . .  . . . I  . 
e .  
Port llA" Open 






c F .  
- Limit I Actual ] 
50 meg. o h m s  min. 
- 
* - Initial $T,z .- . . -  Accept 
r, ~ . .  . Reject  Date 
, 
. . .  
. -  Pins 
From To Liini t Actual 
A B 50 meg. ohms min. 
ii .P; 50  meg.  O~I?T?C: m3n. 
- D C 50 meg. ohms min.  
D F 50 ineg. ohms min.  
.- 
.- . -  Accept J .  
. - -  . Reject - / .  . _ -  
Comments : 25 -5 1s 0 
, 
- .  - 
. . .  
. . . . . . . .  .. 'Position Indicators After VibGation-e 1. - 
. Covered under c i rcui t  resistance. 
Minimum Operat ing Voltage Aiter Vibration 
-: 
- . .  . .  , 
. . .  . . .  . .  .. ' .  . . .  
, .  
.... . . . . .  
. .  
. . '. 
1 - 
I .. 
. . .  . . . .  
. -  
. .  % *  ' - .  . 
. -... . . .  
- .  . -  . . _ -  
6 8  I .  
.*Ar-' 
. . - .  
. , .  . .  
.. 
. . . . . .  
. -  . 
. . .  
.. ,  - ._ . :_ 
... .  
* . .  
- .  . 
. . .  
.. 
.. 
. . .  ... 
.. , ._ 
I .  
v .  . .  
. .  
- . .  ' .  . .._ . 
. . . . . . . .  
: :. -. . 
. . .  
. .  
. - -  
.... . . . .  
. .  
. . . . . . .  
. .  
. . *  . 
. . . .  
. .  ' . ,  .' 
.. 
. .  
. . .  
. .  
. .  
1 .  
- .  .. 
. .  
. . . .  
. .  . .  :* 
. . . . .  . . . . . .  Pulse  Operated if*i&v Diverter Valve 
- .  
. 
. - * . .  . .  ~ 
f .  
Test Data Sheet 
. .  - .  
. .  
. . . . .  . .  . . . .  . .  . .  . . . . . . . . . .  
I _  
. .  
, . - . _  
. * '  
. . .  . . .  . . . . .  -:: - , _ *  ... . -  
. .  . . .  . . . . . . .  . . .  . -  . .  . . .  - _ .  . .  . -  . . . . .  . . . . . . . . . . .  . . . . . . .  . . .  . . . . . .  . . . . . . .  i * .  - ,.. *,.- ~ . . . . . . . . . . . . . .  . . . . .  . . .  
-. , Specificathn 201M425 17 -; 
. .  ._ . .  
. . . . . .  
:..,. . 1 
. .  
... 
. .  - 
. . . . .  
. -  
. . . . . . .  
.. 
:  . . -  .: - . * - .  . . .  . . . .  . . - .  . :. . . .  . -  _. - 
-< . --- 
. .  
- : . .: 
. . . .  . .  . .  _ -  
i . - 
. .  . . ,  ._  - -  
.~ 
. .  
- .  
 1. 
.  . .  
. .  .. -.. . _  
-: 1 . -. 
. 
._ ~ I - 2 F L  
. . . . .  
. - .  
. , .: ? - 
. . .  
, . 1 .  :. . .  
' ._.__. - 
- - .  
. .  . S e r ~  NO. 00 7 . .  ' .. '-'Test Eng. . .  . -  . 
. .  . .  
e. .I . 
. . . .  ......... . .  -a . . . .  
"T;pS Q. C. - 3 $. 
. . . . . .  
' .Mech. Tech. 
* . .  
. .  - . .  
-.T-e&- 
. -  . .  
. -. :Elect. Tech. v s  
. .  . .  . .  
- . %&I , I  
.._ - .  . . .  . _ _ .  . . .  
. .  
I- 
Date ' .  
- 
Minimum Pulse Duration After  VibraLion 
-. 
. 5  
- .. . .  
.. 
, 
. . . .  ... - . .  * b  . a t  . . . . .  . .  ._ . . . '*Ar' 
-. . 
I .  
- .. - . .  
:. 
. .  
. . . .  . . . . . .  . . . .  . . . . . .  . ,  , . .  ._ .: . . .  - -  .. - . .  .* - ' .  .: , . . .  . .  . . .  . . . . . . .  . . . .  . .  . . .  . ' .  . .. 
. .  . . .  .. . .  . . _ ,  . ... . . . . . .  . . . . .  . . _   . .. . . .  9 .  . . .  ... . .  . .  . .  . _ - .  -.. . . . . . . . . . .  -. . . . . . . . . . .  .  . . .  . .  . -  .: - Test Data S l ~ e t  
L__-__-- 
P u l s e  Operated FIOW Dive]-tcr Valve 
. 
b( . 
: . _  -. . .  I .. 
. .  
.. . .  - 
. . .  . .-, Specification 2OM-225 3 7 . .  . .  . . . . .  <..; 
- -  . .............. .>: -- , -. - 1 .  . . . . .  . .: - . . . . .  . .  .................. ..__ .......... 
I -  - .  ~ ~. .- . . . . . . . . . . .  .. .......  
-a~/, G t / i b o  . * 
. . .  : : . _  .. ,.%. *:- . . . .  * .  . . . .  . . .  _. . p4et-' . -  
. . . . . . . . .  . .  ...- .?.-.. - _  - . . . .  .. . . .  . .  e .  
. . _ .  2 .  . ' .  . .I., . . .  . . . .  . :. . ' . . _  a .  
. . .  
. . . . . .  
. -  _ .  - 
.~ - 
..- - . . - . -  
. .  .. . .  .. I . . . .  . . .  . . . . . . . .  .... . . .  . . . .  :. . .  ..... . . . .  . . . . ... 
- .  .f . 
. . . . . . . . . . . . . . . . . .  
-;- . 
. .-. 
- 1  . _  . 
. .  . . . . . . .  _. . .' ..-- - -  _ . . _  : .  _. - ....... - .  * *  . , . , ::: -. - .  _ .  . 
4 f % 6  * . "-,Test Eng, . .  - .- . 
. .  
. -  
. -  - 
~. -. 0 . .  
. .  . .  . .Seiial NO. 
- . - e .  . '  .Mech. Tech. 
. . . . . . .  :Elect. Tech. - _  . -  
- .  . .  ._ . . 
. I  . . . . . . . . . . . .  . .  . . .  . . . .  . : . :. .  .. 
IMinimum Operating 1 I - 
- 1  Voltage loems Pu l se  
50 ? 5 psig,  
100% Helium A1 1 ow able 1 1 2 1  3 0. K. 
7- 
J 
h4inimum Pulse Duration Altcj* V i b r a t i o n  
Mj iiimum P u l s e  
Duration, 28 Volts D. C, 
. . .  . . . .  . . . .  + .. . . . . . . . .  
. . .  . .  . . . .  
. .  
. . . . . .  . I -  . ' Date 
. .  _ .  + . e  
_ -  
. .  
i -  . .  . .  
. .  . - -  
. . _ .  . 
. .  . . Comments: 
-__I.-.4* ........ U*_.--...,-._ I___ ~ ~ 'I~:z-.: ...... r_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mech. Tech. 
Elect. Tech, 
. . . L  . 
. . . .  
. . .  Test Data Shcet 
Pulsc Operated Flow Diverter  Valvc 
. .  
. .  - 1  --- 
' . 
. -  , . Speciiical-ion 201M.12517 - _  . .  :. : .. (:, . . .  - .. . .  . .  
: . , - .  . . . .  
. . . . .  . . . . .  . . . . . . .  . . . .  . .  . . .  
. . * .  . .  
.. ~ . :. 
. . .  ... . A  !. : . ' : . 
. .  I . _ -  . ' . .  
., . _  . ~ . . 




5.6.1 Transient Pulses ,  Minimum Operating Voltage Unpressurized 
I Mini mum 011 e ra t ing Voltage100 ms  Pulse,  L Actual 1 - 
I 
Unpr  c s s u r i ze d 
Port IlAtt 18 volts d. c .  max. 
Port *tljll 18 volts d. c .  inax. 
I Allowable 
.- __. . .  
. .  . . .  Date - 7-70 .- 7'0 
Comments: c fi 
. _  
k 
5.6.2 Transient Pulses ,  Minimum Operating Voltage P res su r i zed  
. - . - 
Voltage 100 ms Pulse 
. .  . .. 
. .. 
e .  . . - _  
'. . .. 
e .  . .  
Date _.  - .  . - .  -- Comments: - 
. .  . 
5.6.1 Transient Pulses, Minimum Operating Voltage 
Allowablc 
Voltage100 rns Pulse, 
U n p  r c s s u r i ze d 
18 volts d.  c .  max.  
Port 'fl.3" 18 volts d. c .  inax. 
Rejec t  
... .- 
- .  . .  
. Date - 7: Y-'7S- - -  . .  
Comments: . . # 
. -  
- 5.6,2 Transient' Pulses ,  Minimum Operating Voltage 1 Pressurized? !A; 
_ -  . _ - .  - i A- 
Mini muni Ope r z 
. . .  . . .  . .  
. . .  . . .  . . .  . . . . . . . . . . . .  . . . .  . .  . .  
. .  .. - .  .... . . . . .  . . . . .  - _  . . .  . .  . _-  I - -  
- .  . 
.. . -  
. .  . *  
. .  
. . ,. _-. ., . .  . .  
- ' .  
,. .1 : 
_-.. 
. .  * . 'Test: Data Sheet . !  
-. 
I -  
~ -~~ -- ~ 
- . : .  . - 
. -  ~ . Specification 20M.12517 
Pulse Operated Flow Diverter Valve 





. .  .. . .  No. oofl . 
Tech. - 
Tech. ec, 
- .  . . . .  , . .  




. . .  
. .  
. .  t y  - 
5.6.3 Transient  Pulses ,  Minimum Pulse Duration (P res su r i z  
I I -  I . i  
. .  .. 
. . .  c.3 !::. , .  . . I<! ' .  - .  . . . . . . . . .  
.J* 
. .  . . . .  - . .  . .  . . . . . . . . . . . .  . .  . .::.. . .  . .' . . .  
. _  . .  
.. , ' . _. . , *  
* -  .. 
. I ',ZC' 
. .  . .  
*. . 
. .  . .  
. .  
. a  
; .- . - .  . . .  . . . . . . .  . . .  . f  . . - :  . . . . . . . . . .  - * .  _ . .  :*'.. , .  . .  . . . . .  - .  
. ~~ . -  
. .  
.. .  
. Tcst Data Slicct 
:. Rtlse O p c x t e d  Flow Divcr te r  Valve ' 
Specification 20h,i42517 
. .  . ,  
. ' 0 .  . . *. . 
. a -  
. . .  .. - .__ . . . '  - .  . . .  . .  - .  . . . . .  . . . . . . . . .  ...... . .  * .  
- ,  . 
. . .  
. .  
- -  
. . .  . . .  .... ... .. , . . .  . . . .  . . . .  . . . .  .-- . . .  , ..... . . .  . -  * .  . . . . . . . .  - .  ' .. _ I  . . . - . - <  _ - .  *. .: _-._ . - -  ....', .:. - ,  . . ........ 
_. - 
. . . . . .  
. .  . 
.. . . . . . . . . . . . . .  . . .  ...... .. . .  .'-. . . . . . . . . . . . .  . . .  . . . . . . . . .  -: . .  
. . . . . . . . . . . . .  
. - _: -.----'-.--, 2 . ~ 
- .  -. , . . -. . f= 1 :a'. ' . - 
. * .  
. -  
. . . . .  
. .  
. . . . .  
. .  
- - -  
+ . . .  , _ _ _ .  
: . - .  _ .  . . 
.. 





- .  . -  
-1 - - . . -  . .  - .  .- :-: .k,-&-. ~ 1. . 
- _ . _  
. .-. . :. 
. .  . .  . - .  . - -  
- *  
. .  
&js. -. * .  ~ . - - .  -,Test Eng. . -  
- -  
Serial NO. 
- a. c. w. - * . d ,  & t b e .  -. <d* -. .  ._ . . . . .  ... ....... . .  - . _  . - . -  
-.: . m .  -Mech .  Tech, . - 7 - 4 5  . 
.i . . . . . . . . . .  . . . . . . . . . . . .  . . . .  . -  . . I  . :- , - . - - .  , .  
. .  . .~ 
. . : . * .  Elect. Tech. TpS 
. .  
. .  
A. . .  . .  : - . .  . ,. : .
:. 5.6.3 Transient  Pulses ,  hliinimum P u l s e  Duration ( P r e s s u r i z  
- I. . .  . -  
Date 2-2 - ?a 
2.9 0 
-. 
. .  .-- 
Comments :I- c /
- .  . . *  
$ f  r A!', Y '  
.- . 5 . 6 . 4  Trans ien t  Pu l ses ,  Minimum Pulse Duration (Unpressurizedi. l>% 
I - -  '. 
. . .  I -  - .  
. . . .  . .  . . . .  . _ _  . . : Date. ' -. * .. . . :  .. 
. .  
; -  '. ., . .  
* -  . .:. 
- .  . . .  
Comments:  a ,& ? 
I- ,. 
5.6.5 Trans ie nt Pul  s e s 
Coil A Coil f3 Allow able O . K .  Reject  hiti4 
Condition Condition 
Volts Milliseconds Volts Milliseconds 1 
.-- 
&-- U R C  
0 0 1-28 Steady State I '  . rlc W P C  
$72 . 0 0 5  -1-28 Steady State I I  
-19' 9 
* _  . 
5.7 Life Cycling 
Methanol/ W at e r  
- -  
28 VDC coil actuated. 
410 sec measure peak 
exceed 150% of 
applied voltage 
I .  
. - .  
.* . .. ... ...... - -. 
. -  . . . . .  . .  . -: . .* ~. . . .  . -  -. . .  . .  . .  
- .  . . . .  Ser'ial 
......  :hech. 
. .  
- _  ' . .  
. . .  
1 -  
. .  
. . .  'Elect. 
. . I  
. . .  
. . . .  . .  - -  
..: -. . Specification _ . .  ; ........... . . . . . . . . . .  . .  - 
. . . . . . . .  I... . 
bU& 
. I :-. . .  No 
Tech. --TQs ' 
Tech. . Tf?5 
. .  . *-  - 
. .  . :_. . . . . .  . 1- .: . .  . . . .  - ... . . . . . .  . . . . . . . .  ..... . . . .  . . . . .  .. . . . .  . . .  ........ . ... - _ .  . . .  
2'0A4425 37 
. .  .. ; * . .  .*: . > - : - * :  . . . . . . . . . .  ._- : -:.. . . . . . . . . . . . . . .  . . . . .  - . .  _. . -  . . . . , -  
1 .  
.. .._ . ., 
. . .  .':Test Eng.  && ' "' ** -1 
Q. .C, .-. . 4w- 
... ... .. . . . . .  . .  . . .  . ...... ... . .  .-*<& 1 ? -  :. '* :.,. : - -: *. - .  . :-. . . . . . .  . . .  . . .  - .  . * .  _.  .. . .  . .  . .  . .-.  . . -  - .  - .  
._ . . .  . .  
. ~ .. . . . .  _ _  
5.7 Life Cycling 
28 VDC coil actuated 1 Allow3ble I .CoiZ,A 
LO sec  measure peak 
transient on rrofflr s ig-  
nai . 
Max. transient 
exceed 150% of 
.a 
1 applied voltage . I  I 
i I I 
. .  
. . . .  
. .  I 
. . _ .  - . .  . .  . .  . *  
. . . . . . . . . . . . . . . .  . .  . .  , .  - .  . . . . . . . .  . . .  . .  . . -  
~ 
. .  
, .  
. .  . .  . P . 
c 
. .  , 
. I  





. -. .. 
. .  
. *  
1 
' .  
. .  
































c c c 
@. 
. 

















I '  
'0 
b. 







. .  
. .  
-. 
. -. . -  
. .  
: . 1 .  
- .  
--I 
. .  
. .  
i FJ (D 









d. . .  







. .  
. .  
..- 
. . . .  . .  - .  . . . . . .  - . .  .... .+ . . . - .  
Allowable 1 Actual 0. K. 
1. Internal P r e s s u r e  1. 94 x t o r r  min. ( * / g ~ o - 5  - 
2. External  P r e s s u r e  14. 7 psia . 2.9 q JA& . - 
3,- Duration 5 minutcs min. Y =*sa LA- 
L, 
4. Visual Examination no deformation or 
. .  . _  
. .  
. .  . .  . . t  




. . .  
. . .  
I .  . .  . .  .... . i 
. .  . I  
8--v ~ ' _. . .. . .  
. . . . .  
. .  
. . .  
. . .  I * . .  . .  
. .  
. . . . .  ._ . . 
i .  . . .  . . - '  . ' _  :. . . . . . .  . . . . .  _ .  . . Test  Data Sheet . .  -- 
. :. ' P u l s e  Operated Flow Dive 
. .  . .  
. . .  
, . - .  
. - _  
. .  
. .  
. . .  _-  
. .  
r t e r  Valve . .  
. .  . . .  . . . . . .  
. . .  
. . Specification .- _. ~. 20A442517 .I . 
. .  




. . .  . . . . . . . . .  :-. ... . . . . .  
, . . -  . 
- _  
. .  
. _  
,: . . 
, .  
. - -  - .____ f .  . _ . -  _ -  . -- 
- .  . 
.. --. b: . .  . .  . . . . . .  _ .  . -  
00s 
rc , 
. _  . 
. .  
-Mech. 
'-Elect. 
. .  
. . .  
. .  I -  . .  
. .  
:/ . .  . . .  . .  
Proof P r e s s u r e  After Liie Cycling 
Vacuu-m After Life Cycling 
. .  
-* Leakage After Life Cycling 
% . Photo T*aken 
. .  - .  . . .  . . .  - .  - ..... - ... - -  
. . . . . . .  _-.. . . . .  . _ I  .. 
.* 5 .  . . . .  
a ' .  - . -  
- :  -.. . .  .. - - .. 
. .  
. .  
. .  . .  
. .  
. . _. . .  
- .  - 
.. . -  
. .  . . . . . .  . e  . . . .  * .  
. .  
.. 
. . .  . .  . I  c . . .  
..*. , . . .  . . .  . . . .  . .  I )  . -  . . .  . ' .  . . .  : 
-.. . .  
. *  
- 1  . . .  
r i  
. .  . , *.. ' -  . 
-: . I r.c.. * .  . . i l  
. _ .  . .e 
.. - 
. . .  . .  . .  . . . .  . . . .  . .  . .  . .  . * . .  
. .  ._ .i . . . . . . . . .  
. .  . ~. . 




. . *  . ;  
. .  . .. . . . .  . -. . .-.I . .: . . . . .  
. . .  . , . .  . .  .. -. : .. - * 1 I .  * . - : -  - . - .   . .  . .  . . .  . . . . . . .  . . . .  . . . . .  . .  
- , . Specification 20A1425 17 . .  f .  
. . . . . .  . . . . . . .  . . .  . . . . .  . . .  ..... . .  . . .  . . . .  .. ........ '....f... . . . . . . . . .  . .  ;. .- . . .  . . . .  .: . . . . . .  . .  
. .  
... . . . . . . . . . .  . . . .  
f - ..- . . 
. . _  
: .  
--_ . . - 1  . _ .  .- 
. . .  
.. . -  . . -  .-. :.. 
. .  
. -.- . . _. ,*;-*..  . .  - .  . - .-. _. . - . -  .-_  . .  . . .  
-.a 




. C . - _ . . *  - . .:. 
; ._. . _ _  _ -  -- . .. - . .  _._ ..' :. * . . _ _  .:. _ _ .  L .  . 
Dn $3 .. . '-:' Test  Eng. y4!4 K-- No. 
Tech. . fip-/J . - :Q.  'C. % 
Tech. I I 4 . . . .  . . . . .  ..... * -. . - . . . . . .  . - _  TC9.H- . . . . . . . . . . . . . . . . . .  
. . . . . . .  . . . . . . . .  . .  . .  .. 
. .  
- . - .  - .  . - .. .. 
. .  . .  . . .  . .I 
. .  -- . 
- . -  c . . -. . .  . .  . -  _. f . . . . . .  
. _.. 
* Proof Pressure After Life Cycling 
Vacuum Aiter Life Cycling 
\ 
- _ I  
.. 
. .  
-. . 
:- Leakage After Life Cycling _ .  . . .  . .  . .  . .  
. . . .  . . . .  
" 
. -  
. .  . . .  Pulse Operated  low Divertcr ~ a h c  , 
. .  
. . . . .  .. - . .  .. ' .. , . . . . .  . . . .  . .  
. .  . . .  
. + , Specification 20h.1425 17 
, 
_..I .. 
. .  
.. - 
. .  ' 
- -  
. - .  
. .  c- . . .  . .  . .  
. .  . .  
. .  
. .  
. .  . -  
. .  - .  Test Eng. pj4t4 . .  . . . .  Ser-iaI NO. ob07 . . .. - . . _. . . .  
Mech. Tech. /z/I F,J . a. e: 34qs. 
- .Elect. Tech. * Ti34 
. .  8 . . . .  . . .  . . . . . .  - .  . .  . .  
- .  
r .  
Date 
. .  . . . .  .- . .  
* .  
. . .  
1. 
. -  . .. - . 
. .  
. . -  
.- - . .  - 
. .  
. .- 
. .  
& 
. .  . . .  . .  . .  .. . .  
. .  _ . _  
. .  
.Date 
- .  : + .  
. .  
6 .  
. .  
Methanol /Water 
c 
. . . . .  . .  . .- 
. .  . -  . . . . . . .  
. . -  . .  * .  . .  . - . .  
- .  . . . .  . .  . . .  
. ._ - . '  . .  
. -  
.. . .  - .  . . .  . - . I  . . '  . * .  
. . . .  -  . .  .# 
. .  
... 
. .  - 
. . .  . .  . .  . .  e .  ... . .  , .  .- .. .. - . : . . -  
. .  
. % .  
-. i 
. . .  . . . . . . .  . .  . .  . . .  . . . . . .  . -  . .  
- .  . .- 
.. . . . .  
. .  . .  
.- 
. .  - ... 
, .; * .  
. -  
. .  
. .  , _  
. . .  . . .  
. .  
. .  _. 
.. 
. .  . .  . .  . - .  . .  . . . . . . . .  .... 
. .  
... . .  .. . . . .  . . -1 , . ' e .  - . j  , .  ,.. .: , . . . .  . . .  . . . . . . . . .  . . . .  . . . . . .  - .  , .. *' - . . . .  .. . . . . .  . _  . . .  . : . .  -. ... 
. .  - .  
. .  -, * .  . .  - .  







0.5 ohms max. 62 12kf I %  
' 0.5 ohms max. d .&I c l  
0.5 ohms max. I F I * /  
L J 25-29 ohms 
B E Open Circuit 
$7.6 32g.E d7. t - & 
. . . . . .  . .  . . . . . .  . . .  . . .  . . .  . . . .  : . I . ,  ._ . . . .  . . . . .  . . . . . . . . .  . . . .  . . . . .  , , - 1 .  * +  ~ . _' ... .. 
. ~ :. . 
. - .  . . .  ~ . : . .: .. - . . .  - . . : .. . .  - *. - .  , * .  * 
. -  
e . .  . . -  *. 
Serial NO. 007 Test Eng. 
Mcch. Tech.. 7 * a. c. 33% 
Elect. Tech. p y  .Tw+ 
_. . . . .  . .  
. .  . K  
. Circuit Resistance After Life Cycling 
. -  Limit Actual 
1 1  2 5 3  
From To 
A E I Open Circuit 
Open Circuit 
0 . 5  o h m s  niax 
------- 
Accept w Initial &* &- A=\< 
. . . .  Reject Date r - 3 4 ,  -- ? i  - 
--I 
Photo Taken 
Comments: - - . 
Insulation Resistance After Life Cycling. 
500 Volts D. C. 
P ins  , 




50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 nicg. ohms min. 
K n  -,-.H ,-Ln%r rn:? 





















. . ... . .  
' . . \  . 
.. 
I 
. .  
. . I. .. . . .. . .  - 
. -. 
' .  *. . 
. ,Ser ial  
.-: Mcch, 
Elect. 




. .~ .. . :. ' . .. ' . .  ~. . I . '  ' . '  . .  
-. . 
. .  . .  
. 0 -  . .. . . . .  , .  .. . .  . .  . . .  . .  . .  .. . 
. -  Circuit' Resis tance After Life Cycling . .  
.. , 
. . I  . .  . .  _. 
- I  
/ '  . Initial ,&- . -  . _  . .  _ -  'Accept 
* ~. . .  , Reject Date- v-x ,- 'Zt 
I 
. . -  
* 
. . -  . .  . .  
\ 
. .  
Insulation Resistance'After Life Cycling. 
500 V o l t s  D. C. 
Pins , * 
Fr oin To 
A C 
EL D 
h E' ' .  . 
h H 
R :J 





i3 ' F  
___. 
' .  
D i 
Limit 
50 meg. ohms min. 
50 meg. ohms min .  
. 50 aneg. ohms min. 
50 me?. ohms min. 
50 ,nee;. ohms min .  
50meg.  ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms inin.  
50 meg. ohms niin. 
~ 50 meg.  ohms min. 
r t~ 
t .  
. . i  
- '  
-. 
*. 
. .  
' , .  
~. 
. . .  ' -. 
. .  - 
. .  . .  ... * . . . .  . .  . . . . .  . . .  
. . .  . . . . .  . s2r. 
.. 
. ,  . -  .' b l  . .  
. .  
. .  
. .  . , .  
-- . .  
- 1  Pulse OpeFatcci Flow Diverter Valve ., * *  
. . .  . _ .  , . .  . . . . . . . . .  _.._ . - .*:. Specification 20M425 17 . _  - . . .  . . .  . . . . . . .  . -  'I .. . .-_ 
. -  . .  . . .  . .  
. . .  . . '. . . i. ' . . .  . .  . ._  . .- . . .  
' 1 .  - . . . . . .  . . .  .~ 
- *  
. . . . .  
. . .  . . . . . .  . . .  . . . .  _ . ' .  . . . . . . . . . . . . .  . . . . . .  . . . . .  . . . .  . . . . . . . . . . . . . .  c . . :: _. . _ .  
- . .  ._ , . .  . -  
. . .  , ,  . -,.. a:;. -* . . -' ~ ~ . . x. _ _  . . ._  . . .  . - _  - -  . . . . . . .  . . . . . .  . .  . .  . . .  . . . . . . . . . . . . . . .  . . .  . .- . .  - .  
. -  .- ._ .. - -  .. - - ,  . .  
- . .  










C L _ .  
c. M 
C Case 





















s , c  
I) 
- 
E '  F, 
.__- - . 
Case 
/ I  
m 
L x  






































' 50meg.  
50 mcg. 





































. .  . . . . .  . . .  
' 8 .  
4 
. .  
. . .  . .  . .  . . . . .  * .  . .  . . . .  . . .  .. . . .  ..*ar. . .  
.. .. 
- .  . 
. . . .  ... . . .  ._ e . .  . . . . . .  
- . .  . .  . . . . .  . . . .  ... . .  
. I  
. . . .  
. .  
.... 
. .  . >  ._ . ' 
. . . . . .  . .  
. .  : '
. . . .  . . . . . . .  . .  . . .  
e . .  
. 
. . . . . . . .  
.. f .  . .  
. . . . . .  
. '. * . -  . .  
. .  .. . .  
i .  . _ . .  
. . . .  . . . . .  
. I  . . I .  . .  .-_ - . , . 
. . .  . .' 
' . a  . _ .  
. .  
. . .  ... 
. .  .- - * .  . . . . . .  
.' . 
. .  . .* * _  *. . .  
. .  t 
., f . .  . . .  ------ . .  Test Dat-a S11cet. . .Pulse OpeFatcd I?l.ow J>iver tcr  Valve 
. .  
. . .  . . . . .  
. .  . .  . . *  ~ 
* .  . .  . . . . . .  . . _  . - .  .  . . . . . .  
. .  ,, . 
. . . . .  ..... . . . . . . .  . . . . . .  . . . . . . .  . . . . . .  '.. . . . . .  . '.  
- : . . .  
. .. . . .  . . . . . . .  -  - . . . .  .~ 
. I  
..::-- .: .:. Specjfi,calion 20A4425 17 .. .. _ - . .  . . . . . .  . . . . . . . .  . .:..- . . . .  ................ . . . . . . . . . . . . .  . . . . .  . - .  . ....... .  .  - . . . . .  
. .   _. .
. . .  . . . .  .... . . .  . . . .  . . . . . . . . .  . . .  . . .  .. :-. : 
.. . .-. . . - .  - .  . .  . - .  
._ . .  
........ 
.... 
. _ _ _ . .  . _ - + - -  
. . . . .  . . .  ._ . -  . a .  . I . ' .  . . _  - . .  ,.. : * -. . . .  
< . .  
. .  
. c * .  
. .  -. . -.- . 
- . . 
. . .  - :  . '  - -  - .  .. 
. .  
._ .  . . . - - .  
. .  . .  . -  
Bx- - Q. C .  33- . 1 . ~ 4 ~  
. -.-.-i=zw+?. 
I .  ' . Test  Elig. 
- .  
. . Sexial NO. 
e: * .  . .  .Mech, Tech. - 
. _ -  . . . . . .  . . . . .  . .  . . -. . . . . .  -. . : . - : . . - . - -  - - .  . . . . . .  . . . . . .  
' - - R e  
- 
. . . . . .  .-  
f9l.%i . .  . . '. . -.' .Elect. Tech. . . *  . 
.- Continued 
50 meg. ohms min. 
50 meg. ohms min, 
50 meg. ohms min. 
50 mcg. olims min. 
50 x~ieg. chrns m i R .  
50 meg. ohms m i n .  
50 meg. ohms min. 
. 50 rneg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohnis min .  
. . 50 meg. ohnis min, 
.r 
50 meg. ohms min.. 
50.meg. ohms min. 
' ' _  50 rneg. ohms  min. 
' 50 meg. ohms min. 
-50 meg. ohms rnin. 
. 5 0  meg. ohms  min. 
50 nicg. ohms min. 
50 nicg. ohms niin. 
* .  
I , r- . .  -.a*- , .  
~~~~~ 
' _  . . Test  Data Sheet ~. . 
. .  
.. ll_c__-- . .  _.  . '  p&-A Operatccl  low Diverter Valve . .  
. .  - -  . . .- , _ . -  
. . . . .  - . - .  . . _ * '  - _  
. .  
. .  
. .  . .  . . . . . . . .  . .  . . .  . - _  . . . . .  . . . .  . . f  _. - . . I  . j .  .-  . . .  . . . .  . . . .  . . . . . . . . .  . . .  . . . .  . . .  
. . Specification 201M425 17 . .  
. .  . ._ . 
.. I .  a .  . . .  . .  . .  
. .  . .  . .  
. .  . . - .  - I... . .  . i , -  
* .  . 
. .  . .  _. . .  





















. .  
~ ~ ~- __ 
L i m i t  
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 mcg. ohms min. 
50 meg. ohms rnin. 
50 meg. ohms min. 
' 50 meg. ohms min. 
50 meg, ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. 0 1 i ~ l l ~  iliin. 




Cbmme nt s : - 
To. 
F .  
. .  
G . H  
- G  5 
G K 
.I . G M. . 
: G -L .. 
, .  i H  3 
H K 
H L 
c , :-  -3d 
5 1c 
* J  . Case 





hb - &.A T -  .. * " 
. .  
. .  
Cbminents: 
-. 
Liiii i 1: Actual 
50 mcg. ohms min.  
50 mcg. ohins i n in .  
50 mcg. ohms niin. 
50 nieg. ohms niin. I I  
50 mcg. ohms m i n .  7Zuqd a 4 e  ' 
50 meg. ohms niin. 100 K #-*& +* 
qo IC l-1 e4 
50 meg. ohms min.  /20,0 P Ex 
. 3 W  r n  A A A C . s .  . ^ _ ^ _ .  UJ.11113 - ? - - - -  Y l l J l l .  - / d b  /L% t?C 
2 4 0  e.64 . 
2 0 1 3  Ff6. 
t 06 P i  fz 
2 c:'o i L .  &.L. 
Cj  a/&l f 7' 
) 20 !.f &&Z. 
7 t ~ C i - L h n 6 r ;  
50 mcg, ohins min. I z O ) c & 6 G  
I O 0  &66,, 50 mcg. ohms niin. 
50 meg. ohins niin. 9 0 ic ~ X E G , .  . . 
- 50 meg. ohms min. 
! 
50 meg. ohins min. 
50  meg. ohins niin. '1 0 aw 66- 
50 meg. ohms min. 
50 meg. ohms rnin. 
50 mcg. ohms min. ZcJ& h F< -2 L 
@ 50 meg. ohms n i i n .  
t 
50 meg. ohms min. 
Y 
" 
. .  Accept v- 
-Reject Date 
. . ..z . . . . .  
. . . . . .  
. .  . .  . _  . +  ' 
. '  . .  . .  . .- . .  . , 1 . . '  . .  
. .  . .  
. .  
' . .  
f .  







_ .  .. 
uL-b U ~ G L  G L G U  r IU\Y ~ ~ i v e r t c r  vaivc 
. . .  . .  , .  . e .  . .  . . . . . . . . .  . . . .  . . .  . . .  . .  . . . . .  . . .  . . . . . . . .  . . . . . .  . . . .  . -  . . . .  . . . .  . .  . . . .  
. Spccjfication 20M425 17 
. . . .  . . .  . .  . .  . . . . .  . . .  
. .  . e  . .  
. . . . . .  
. .  
. . . .  . . .  . . . .  
. . , . .  
. .  .' ' . .. 
. .  -.._ _. - .  
. . .  - . .  
.. 
. . . . .  Serial NO. oa.7 . Test Eng. ' c / jp  - '  . ' .  
1 . .  . _ .  . * . . . .  .. :.. 
. . -. 
. .  
-. . .  . .  
. _ -  
- .  ,. 
. .  
. .  
. - .  -. 
. .  ._ -Mech.  Tech. --/de--J . Q. C. }4+Cq 
. . _ .  . 'Elect. . .  Tech, /Irl*</3 * T s A -  . .  . .  - . . _ .  - :. . . .  . . . . . . . . . . . .  . . . . .  . . *. . .  - .  . .  
. Liini t Actual 
50  meg. ohms niin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
- .  
Minimum Operating 
Unpr e s s UT j ze d. 
Voltage lOOms Pulse, 
L .  Port l l h l  l
.. - .  ?- Actual Allowable 1 1 2 3 0. K. Reject Initi; - 
18 volts d.c.. max. /q~ 198 WW 
. _ _  
Por t  "I3 ' 1  18 volts d .c .  max. -
.~ . . .  . . .  . .  .. , . .  - .  . . . . .  . .  - .  
. .  
e'. _. . -  * -. _ .  . .  
Port ftBll Open I I I 
/6;0 / & - a >  l6.b J 
. .  
Comments : 
Accept / Initial 
Reject Date 
Position Indicators After Life Cycling 
Covered by Circuit Resistance Measurements, 
. .  . '  Date 
Comments: -- 
. '  
- 
Voltage100 ms Pulse 
50 5 psig, 
I O07o Hel ium 
....... 
. .  .. 
-L--* --I-.c A. L V \ Y .  J / A > L J  L L - A  ' Y a L v G  . - .  
-.:. ' .  . .  . .  
. . *  .. . .  ,. .. . . . .  . . . . . .  . . .  . . . . . . . .  
. . . . . .  . .  . . . . . . .  - ;. Spccjiication 20M42517 
. .  
. . .  
, .  . . ' .  
. . . .  . *  . .  * .  . .  
* .  . . .  . . . . . . . . . . . . .  -'. * *  :-. . . . .  . . . . .  .. ;-*  - . . .  ._  . . .* ._ .. - . . _ .  
. 
. . . . .  . . . . . . .  . .  
. : 
. .  
. .  
f .. . .  
. . . . .  . . . . . .  . .  OO',O. .. ~er' ia't .  NO. * .  Test Eng. 
.Mcch.  Tech. m E ~  Q. C. J5n-g- .@G 
f l A W  . 'Elect. 'Tcch. 
. - - . .  
. -  . .  - .  .. . .  
. .  
. .' '. 
. .  
. *  - 
FNr-' . -  
*. ., 
I . .  . -  . . _ .  :* . . . . . .  . -  . . -  .... , .. .  .,.?. e..: -:. .: . 
- *  / . .  - .. . . .  . . . . . .  . . . .  ..... . . . . . .  . . .  . . . . .  . .  . .  . _ f .  . . . . . . . . . . .  . .  
' 
. .  .. . .  . . .  
\ 
Allow ab1 e 
.. 
. .  . .  E . .  
. .  
Port rfB1l  Open 
500 Volts D. C. 
P i n s  
From TO * Limit 
.A 13 50 meg. ohms min .  
A E 50 rneg. ohms min, 
D . -  c 50 rneg. ohrns inin, 
D F. 50 meg. ohms nzin.  
f .  
c 
Accept I/ a .  . .  ~ 
. ~ejeCt  
Comments : 
- .  ' .  
Initial e 
Po'sition Indicators After Life Cycling 
, 
Minimum Voltage After Life Cycling 
. .  . .  
Datc 
. .  , .  .~ . -  
Comment s : - /&cy/ 
Minimum Operating I . 
. .  ..:_ . . I  ' . . . .  
Datc - Comments: '. I 1 .. 
LII- 
... . .  . .  . . .  . . . . . . .  . .  . . .  . . . .  . . .  . . .  - .  . . .  . . . .  
. - 
. . .  . .  
r i  : : I .  
, I .  
. , .  
. . dr-. - ,  I . .  . .: . .  
. 
. .  . .  . .  
. . . . .  . .  . .  . . .  . . .  




. .  
. . .  
. .  
. . . . .  . . .  
. .  
. . . . .  a _ .  . .  . . . . . . .  
. . *  , . . . . . .  1 .  . .  . . .  - * .  . ._. . . .  . .  
. .  . .  . _  
. .  * 
, .  . .  . .  
._ - i 
. .  
. .  




Duration, 28 Vclts D. C. 
100% Helium, 50 5 psig Allowable 1 ’  21 3 O.K. Reject Initial \ 
Por t  l tA1l  
Actual 
100 ins. max. - -.-- 
--- 
. -  Pulse Operated Flow Diver te r  V d v e  * .  
Zero  Press 
iMinimum P u l s e  
Duration, 28 V o l t s  D. C. 
Port llAll 
Port ‘ID 
_. _ _  
. -  
. .  
Allow able Rejec t  Initial 
\&l% 
p&+ 
100 ms. max. 
. .  
. .  
- -  
. .  
..- 
-. 
. . . . . .  . . .  : - . -  . . .  . . .  . .  . . .  . .  
_ .  
. .  .. 
A : .  - . 
. . .  . .  . ...- . . . .  . . .  
. .  
. .  - 
. .  -. 
... ; Seiial NO. . 
-Me&h. Tech. 
.*.Elect. Tech. 
. .  
. -  
. . .  . .  .. - a .. . . . .  Specification 20h4425 17 . . *  .. 
. . . . . . . . .  . . . . .  . . .  . . . . . . .  . . .  . .  . . . . .  . . . . . . . . .  -:*  . . . .  
. il.,.. .- . . - .  . . .  
. _. 
. . . . .  . . .  .: 
. i .  
. . .  . . .  . .  
. %  
* .  . .  
. .  
. .  ’ .  
..;. 
. . . . .  
- . .  _ -  - . : . 
. -  
Test Eng. PHG 
.. . .  
-. 
09-7 
flI$/A \ . . Q. - .C. ET - ~ < q  
. . .  
. . . .  . . . . .  
~ . .  
. .  . .  
_ I _ .  .: . .~ 
1-7 - _  
. . . . . . . .  
py@ 
. .  . .  
. .  
. .  
Pulse Duration After Life Cycling 
-- , 
_ .  
Coinme nt s : 
Power After Life Cycling 
Comments: 
r'r- 
* .  
. . . .  . -. P . .  
c .  
. .  
.i * _  
* I  ' 
.- . 
. .  
. -  
. . _  
. .  - .  
.I -. 
.... .. - 
.. - . . . . . . .  . . .  . I  
. . . . .  
Test Data 
. . .  .+  - 
7 .  . . .  . * . . :. 
. . .  
. .  . . . . .  
. .  . .  
Sheet .. . .  
- - -  - * ' .  Pulse Operated lTlow Diverter Valve . .  . . . .  . . . . .  . . . .  * -  . . :.. * _  . . . . . . . . . .  . . . . . . . .  .. . . . . . . .  . .: . . . . . .  ...... r .  .. * ... 
~ - . _ .  .. - ... . . . .  - , -  I. . . . . . .  . . .  . . . .  . . . . . .  . . _. . -  _ .  . - r . I' . . . . . . . . . . . .  . .  
. - .  .Speciiication 2 0 ~ 4 2 5  17 
. .  . . . . .  . . . . . .  . .__ .... f:.'.:, -. . .  
. .  . .  
. - . .  . .  . . .  . . . . .  . .  . . . . . .  . . . . . . . . . . . . .  . . .  . . .  . . . . . . .  . . .  .:: _.-: . . . . .  . . . . .  . .  . .....- . -. .  . . . .  . . . . . . . . . . . . . . . . .  . .  . . .  . . . .  
- .  :-- 
.. . .  . .  
. . .  
. - -  
. . . . . . .  
. .  
. . - . ._ . . -. . .  
- - . :..- 
. I -  
. . . .  . . . . .  
. .  . -. _ -  _ _  r 
. . . .  
.; . . I . -. . -  
.. 
.*::;:-. _ _ . _  .:. : - _. . . r .  
. .  
I .  . 
... :. SefiaI NO. 80 - -.:. Test Eng. mf? . I ._  
*.: . .- . . -  . .:  ,_ . :. 
I .  
. .  .$ -.- : :: -: *; a 
. _  . 
. .  
-. 
. - -  . -_ - 
* .Q. 'C. . .  
. .  
.Me&h. Tech. fitgd 
.-.Elect. Tech. /2.lLz-+J . . . . .  . .  . .  . - .  * . .  ~. . :. . .  . . . . . . . . . . .  . . .  . . . . . . . . .  . . .  .r . .  . :  . . .  . :  ..; 
TLSd- . - -  . .  ~- . -  . .  ~. . .  . .  . . I . *  _ .  . . .  - .. . . -. 
.. 
.- 
. : _ ,  
- -  ._ -. . .  
. .  . : i ... .. . -  
. . .  . . . .  .... . . . . . . . . .  . . .  . . . . . .  . . .  . .  . .  ' -  . . -  - .  - *  .. - . - .  . . .  
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Port A 
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Leakage After High Temperature  Gaseous 
Methanol/ W a t e r  
5. 0?,5 psig AP 
U X ~ .  o ps ig  .IZ,P 
20. o?%. @ p i g  ~1 P 
'I'D. . 
(Valve at 1 0 0 0 ~ ) '  
I 
" I /.Jpw-+ 0 . 2 0  sccs  b-0 0.0 0.0 c--- 
0.20 sccs 10.0 0.0 0-0 c-c I w+- 
0.20  sccs loa, 0.0 0.0 - I \y!+<d- 
Allowable 1 I 2 i 3 
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0.0 O#O 0-0 
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Insulation Resistance After High Temperature Gaseous 
(Valve at 1 OO°F) 
Limit 
50 meg. ohms rnin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms' rnin. 
50 meg. ohms min. 
50 meg. ohms min. 
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e24=3- 
Open Circuit  w 
Open Circuit  -9 
0.5 ohnis mar:. , 
9 6 . 9  
0 .  5 ofinis max. 8 2 -  
. 0.5 ohms rnax. I 
. .  
. ._ 
. -. 
. .  ,. - 
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. .  
.- - - 
... ' .  
. 
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I Limit Port llBll Open . P i n s  
1 
. '  . .  =-t zr=3 
.. 
.Insulation Resistance After High Temperature Gaseous 
- . 
. .  (Valve at 1 oOOF) . 
500 V o l t s  D. C. 
Pi 1-1 s 
From To 




A * J  
A L 
A 
A * Case 
B C 
I3 D 
33 ~ ,F 
B A 
 
M - _  . 
13 . J  
Limit 
50 meg. ohms m i n .  
50 meg. ohms min.  
50 mcg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms inin. 
50 meg. ohms min. 
50 meg. ohms niin. 
50 incg. ohms niin. 
50 mcg. ohnis rnin. 
50 mcg. ohms ni in .  
50 meg. ohms min. 
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50 meg. ohms min. 
- 50 meg. ohms nrin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms m i n .  
50 rneg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min.- 
50 rneg., ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
'50 meg. ohms rnin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min, 
50'rneg. ohms min. 
50 meg. ohms min. 
50 ~ C P .  ohms min, 
' 5 0  meg. ohms min. I 
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Case 
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, A  
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- B .  





Limit ._  
50 meg. ohms min, 
- 50 meg. ohnis min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 -meg. ohms min. 
. 50 meg. ohms min. 
. 50 rneg clhm-~: n-rin. 
50 nieg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
~ 50 meg. ohms min. 
50 meg. ohms mill. 
50 meg. ohms mine 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
.50 meg. ohms min. 
50 meg. ohms min. 
50 zneg.. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
50  meg. ohms min. 
50 m e g .  ohms min. . 
. 50 meg. ohms min, 
'50 meg. ohms min. 
50 nieg. ohms min. 
50 riieg. ohms min. 
50 nieg. ohms min. 
. 50 nieg. ohms min. 
50 meg. ohms min. 
50 m e g .  ohms m i n .  
50'meg, ohnis mine 
50 meg. ohms miii, 
50 mcg. ohms m i n .  
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50 meg. ohms mine 
50 meg. ohms min. 
50 meg. ohms inin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms n' I in .  
50 meg. ohms niin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms m-in. 
50 meg. ohms min. 
50 meg. ohms min. 
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50  meg. ohms min. 
50 nieg. ohms min. 
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Por t  "R Open 
500 vo l t s  D. C. 
Pins  
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50 meg. ohms min. 
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50 meg. ohms min. 
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Voltage 100 nis Pulse,  
Unpr e s s ur i ze c l  




18 volts d. c .  max. 
. 18 volts d. c .  max. 
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PLUu\ $7- . -&' Test Eng. :-$f.:.: -.*: . * .  .-:; . 
-.. 
- .Sex-ia.I NO, 
.: . :  Me&. Tech. - . . - 0. c. E"& /g (4 Rfi>M/ 
.- . Elect. ,Tech.' \p+!g2 - .  . .... i .  ..- . . . .  . . .  . . . .  . . . .  . .  -. . . .  . . . .  . ,  . . . . . .  . . . . .  
. *  
: : 
. _ . .  
--. . - . .-. . .  ~ .z . .  
. - -;. 
. .  
. ._ 
. -  , . - .  
- -  .* _ .  . .  
: . .  - . 
. .  
- .  - 
- .  - .. 
. .  
. i -  . .  . . . . .  . .  - 
... - .  
*~ . .  
/ 
500 Vol ts  D. C. 
. .  
.... . . .  
7 
. .  
., : - 
*rPort " ~ 1 '  Open 
. . _  
' .  . 500 Vol ts  D. C. 
A -  --Pins -. - .- _. .- . . 
From To Limit Actual 
. -  
€3 50 meg'. ohms min. 3qou A+ 
. -  50 meg. - ohms min. 
50 meg. ohms min. 
. .  
- E  
50 meg. ohms min. c - .  
. -  c j .  . 
. 'F. 
. . . .  . . . . .  .-.-.. - - .. - -  ...... . . .  J-, - .  - -  Accept , .  . .  . .  
. . . . .  Reject Date 
. -  
- r  
. .  . -  * .  . .  
Comrne nt s :  TO'f& $/(&=S .. / d-- v5i 
(&??&a 
4 m 3  /
. . .  . I /  
. .  
. . . . .  .- . Position Indicators, Valve at -65*F (Gaseous) 
. .  . - -. -_ - 
Covered by Circuit Resistance Test. - ' 
. . . . .  . .  
. .  
............. 
. .  
Actual 
1 1 2 f 3 
Minimum Operating Voltage, Valve at -65°F (Gaseous) 
0. K. 1 Reject I lniti 
Minimum Operating 
Voltage 100 ms Pulse, 




18 volts d. c.  max. 
18 volts d. c. max. 
. .  Photo Taken 
L. - 
. Date 
Comments: Tom& c*zz 
Minimum Operating 
Voltage100 ms Pulse 
50 5 5 psig, 
100% Helium 
Port  r lArl  
Port. rlB1r 
. .I . .  . . .. f - .  
* . .  
A1 low a bl e 
18 volts d.  c .  max. 
18 volts d .c .  max. 
I 
I 
8 - ..a. 
Photo Taken 
. .. 
. .  * .  
. -  
. Date 
Reject Initi 
7p-t P'r'OLts5 - 4  Comments: - 2/57 
. .  .. . .  
\ 
. .  
.All ow a bl e 
18 volts d.c. max. 
18 volts d. c. max. 
1 .  1 I -  
L 
Minimum Pulse Duration, Valve at -650F (Gaseous) 
- .  
.- 
t ,/ 
. Minimum Ri l se  
_ _  Duration, 28 Volts D. C. 
Zero P r e s s  Allow zble 
/ 100 ms. m a x .  
I lna /&I i,--,o t / 
Reject h i t i  a1 
.- 
Power, Valve at -65OF (Gaseous) 
- .  .. 
t 
. .  . Photo Taken 





Minimum Pulse Duration, Valve -at -650F (Gaseous) 
I 
1Minimum Pulse I 1 - 1  1 .  I 
- 100% Helium, 50 5 psig Allowzble 0 . K .  Reject 
I / '  
* v  
/ / $ I  
Duration, 28 Vol t s  *D. C. 
Eror t 
d Port IrB I t  J y  3 $ 4 3  2/ 
Photo Talcen 
-- _I 
. f  
I -__I_-- - -- ----- - 
Zero Press Allow ab1 e O.K. Reject Init ial  
i 
I 100 ms. max. 
~ n i i i i u m  Pulse 
Duration, 28 Volts  D.C. 
137 $-L , 
. .  .. 
.Cornme n t s  
.+ .- 
Power, Valve at -65OF (Gaseous) . 
'i 
- .  
. .  
. .  
. 5.8.3 After High and Low Temperature, Gaseous 
. Leakage After High and Low Temperature (Caseous) 
'100~0 helium @ 5 0  ? 5 pgg Allowable /Actual 1 0. K, I Reject 1 Initial i 
Internal Press 1 .6  x ! O - 6 ~ c ~ $ , l / 6 , y / d ~ [  L, I 1 -  
. .  
. .  . .  
. .  
Port A Actual .w 
Methanol/ Water 1 1  2 . 3  O . K .  i e j e c t  I 'Initial1 
5.05 . 5  p s i g A P  0 . 2 0 s c c s  1 D I  f l  v * 
'LO. 04 1. opsig OP 0 .20  s c c s  I 
2 0 . 0 2 2 .  Qsig A P  0 . 2 0  s c c s  I 
Si&.* 
1 





. . - .  
5.8.3 After High and Low Temperature, Gaseous . .  
-. - _  . .  - .  
... 
. -  . 
fPort  B Actual 
AllethanollWater Allowsble I 2 3  0. K. Reject . 
.o  2 . 5  psig A P  1 0.2Q sccs  J .  Q 
0 .0  k 1 . 0  psig A P ~- 0.20sccs 1 g 1 0 0  
0 . 2 0 s c c s  I 0 1 0 0 
. . .  - .  . . .  . . . ; .  .. . .  .... . -. . -  . . . . . . . .  -- . . . .  
. .  
. I  
. I  - 
. . .  . .  
. . _. . '  ~ 
. . .  . .  . Date 
- .  .a . ._ . . .  . -  . .  - _ .  , : . .  . ., . .  . *. 
Comzn e nt s : -0 c u *  a s '  3- 1 $357 
. .  . . .  ~ - 
- : . . .  
. . .  
. .  . .  . .  
. . .  
. .  - .  . .  
. .  
. .  
. . . . .  
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. . .  . . .  
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r - .  
~ .- . . .  
* .- 
. .  
. .  - 
\ 
- Circuit Resistance After High and Low Temperature (Gaseous) 
L 
Initial & 
Date / 0 / / 9 /  7 0  
'Accept J 
Reject 
8 .  
8 =.. *L 
. .. 
. .  - .  
. .  . .. . . . ~ ~.~ . . . . ... . . - . . . . - . .  . ,  . . .. 
*. Circuit Resistance After High and Lox7 Temperature (Gaseous) 
_ .  
[Port Open 1 Limit 1 




-.- Reject - Date / 6/9/76 
J . .  . .  .. . .  
. -  
.Accept . . .  
. : 
. .  
. .  
. .  
. .  . . .  . .  
. .  
c .  
: *  





_ -  
, , - ,  
.Insulation Resistance After High and Low Temperature (Gaseous) 
















A c a s e  . 
--- -_ - _  . - .  
Limit 
50 meg. ohms min .  
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min.  
b _ *  . 
Actual 
I 
- .  c - - .  ' .  - -  
? -  





Insulation Resistance After High and Low Temperature (Gaseous) 












B - F  
B A 
-
A c a s e  
B - J  
.. .. -.- 
* -. * 
Limit 
50 meg. ohms min. 
50'meg. ohms min. - 
50 meg. ohms min .  
50 meg. ohms min. 
50 meg. ohms rnin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 m e g .  o h m s  min. 
50 meg. oh-ms rnin. 
50 meg. ohms min. 
50 meg, ohms min. 
50 meg. ohms min. 
K f 3  mnrr -I.-" -:- . "" "'-h. "*.-*I" .**&A*. 
. _  . .  : .-. 
Actual 
. .  
. .  
. -  . 
., .- 
. .  
. .  
. -  
. i 
. * '  . 
. 
. .  
From To 













































M -  
Case 
/' 













50 meg. ohms min. 
* 50 mcg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 ineg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
' 50 meg. ohms min. 
. 50 meg. ohms min. 
. 50 nieg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min.. 
50 meg. ' ohms min. 
. 50 meg. ohms min. 
50 meg. ohms rnin: 
-50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
I 50 meg. ohms min. 
50 rneg. ohms min. 
50 mcg, ohms niin. . 
50 meg. ohms min. . 
1 .  
Actual 
7 r o  ,y 
I 
. .  
.. 
* 
. .  .. . 
. .  
T O  
B K .  
s 
B 
3 3 .  
C 
C 















































M .  
Case I 
F, 
. H  
S 
- . K -  
L 












. _  
3 E 
'. . 





























5d  meg. 




' 50mea.  
~ 50meg. 
50 z-rieg. 
. 50 n>eg. 
..- 
50 meg. 
ohms min. . 
ohms min. 
ohms min. 
































O f i l l i s  illiil. 
-. 
. .  












J -  M 








50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. - 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. . 
50 rneg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
Actual 




I .  - .  
J Initial f Accept . 
- Reject . 
Comments : - 
P 
Port rlAil Open 
500 Volts D. C. 
50 meg. ohms min. 
Accept* &/ + *  
. Reject 
Actual 
. .  
Cbnt intie d 
50 meg. ohms min, 
50 meg. ohm’s min. 
50 meg. ohms min. 
50 meg. ohms rnin. 
50 meg. ohms niin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 mcg. ohms min. 
50 meg. oliiiis min. 
50 meg. ohms inin. 
C f  
Comments: - . .  . .  
. c  
50 meg. ohms min. 
. *  
d 
. . . .  - .. . . _  
. , . . .  
Elect. Tech. . . .  ... . .  ... i. .:. -; .- 2 . . . 
, .  
Minimuin Operating 
Unpr c s s ur i ze d Allowable I I 2 3 0. K. Reject Voltage100 ms Pulse, 
Port rlBtl 
- Actual 
Port "A1! 18 volts d. c.' max. 116 /I, 16. 
18 volts d.c .  max. i /7 /& /I .  L/ 
500 Volts D. C. 
Pins  





.+ Accept 1/' -Initial - .  
Date --zzm-- - _ .  . Reject 
Comments: - T ~ ~  ere _Le-%== . t7J 2 4  
/ 
- .. 
Position Indicators After High and Low Temperature (Gaseous) 
Covered by Circuit Resistance Test. 
Minimum Operating . 
Voltage 1 G O r n s  Pulse  
50 -1- 5 psig, 
IOO7i Helium 
Port l lAt l  
Port I l B  
Port IIBtl Open 
500 Volts D. C. 
From To Limit 
?L- B 50 meg. ohms m5n. 
50 meg. ohms min. - 
50 meg. ohms min. 
A. E 
D -. c .  
D F 50 meg. ohms min. 
Pins -. - _ .  
. Actual 
. -  '"i.:- i' 
Initial cad 
Date /d/99/7d 
* .  .. Accept 
. .  . . Reject 
. _. - * .  
I *  
. _ _  . - -  
- Comments : cj FS .- I 
I 
I e .. 
Position Indicators After High and Low Temperature (Caseous) 
Covered by Circuit Resistance Test. 
. Minimum Operating Voltage, Aiter High and Low Temperature . 
(Gaseous) 
. .  
Voltage100 m s  Pulse, 
U npr e s s u r  i ze d 
. .  
I& 
1 W d  
- Actual 
Allowable 1 1 2 ' 3 0. K. 
18 volts ci. c.' max. /5 ,e<l ,~G'  j &  0 J 
. 18 volts ci. c.  max. j/d,o [ / L a d  1~ JO OK .. 
Minimum Operating . 
Voltage lGOms Pulse  
50 ? 5 psig, 
1 OOolo €<e lium 
Port t8AII 
Port ' I B 1 1  
Pul se  Duration, After High and J;ow T e m p e r a t u r e  (Gaseous) 
'Minimum Pulse  
Duration, 28 Volts D. C. Actual  
100% Helium, 50 5 psis Allowable 1 2 f  3 O.K. Reject  Initial 
P o r t  ''A1' 100 ms. max. A? 9 4 ~ 7  r /  I& el- 
P o r t  tlB1l 27?J-f7/al. l /  , 
. .  
. .- 
r 
Minimum Pu l se  
Duration, 28 V o l t s  I). C. Actual 
 zero Press Allowable f I 21 3 O.K. Reject  
P o r t  I1A1I 100 ms. max. &> p5J&5- 
Initial :x' 
Comments  
c Port rlB1l (IW k1 3 E  r/ 
Pulse Duration, After High and Low Temperature (Gaseous)  -- 
h3inimuin Pulsc  
Duration, 28 Volts'D. C. 
. -  
I 
._ : 
' $  . .  . .  
.. 
:. , . . .  . ;  * - . .  . .  
Power, After High and Low Temperature (Gaseous) 
I I I I 
.. I 'Power 28 Volts D. C, * ' .  I I 
ISteady State I Allowable O.K. I Reject I Init ial  
. .  . . .  :. . .  ' . .  . 
- -6ommcnts: 
- -  Q. C: Eng- 
- . . .--. . . ' -.. *..;-.-.. . ; - _  9 . Elect. Tech. 
. .  .. - - -  . . -  
E;. 8.4.  High Temperature, Liquid 
I Port A - _.- Allow able 
Methanol / W at e r 
5.0 -1- . 5  psig L!l P 0 .20  ccs 
10.0 S 1. O psig L ~ P  0 .20 ccs  
20.0 > 2 . 0  psig L: P 0.20 ccs 
. 
Leakage, Valve at tlOO°F (Liquid) 
Actual 0. K. Rejcct lni t ia l  
1 2 1 3  
5 C ( j  o\rt,fi d, 1Z/r 
p O " ! Q  L3,c 




Port B Allowable Actual O.K. Reject Initial 
et h a no 1 / Ttr  a t e r 11 213 
0 tl . 5  p s i g b ~  0 .20  ccs  jII S I Q  i:'p.O I/ \u- 
. o 3 1. o psig ZP 0.20  c c s ;e .o &* 6 l /  t+A 
0.0  T 2 . 0  psig A P  0.20 ccs kl ,og /)@I i/ \*. 
t . .  
' . -- Circuit Resistance, Valve at $lOO°F {Liquid) 
-. . - 
Accept Initial 
Reject 
f. ?.-.I _.. ... :-Me&. Tech. . --. 
I 8. :---- . -. Elect. Tech. . . . . . . . . .  . . . . . .  . . .  ... ._ -.- .) ~. . : . .  
. . - -__ - -  
5.8.4. High Temperature, Liquid 
Leakage, Valve at tlOO°F (Liquid) 
r Port A I Allowzble I Actual I 0. K. I Reicct 1 lni t ia l  
Allowable I Actual I O.K. 1 Reject 1 l n i t i a l  - .- Port B 
1 2 3  
._ Date 
Comme nt s : T o 7 j ,  C J W C , -  < -  /5?7 z 
---_ 




0.5 ohms max. 
0.5 ohms max. 
. Initial 
Date 
-.- Accept / 
. _1_- 
Reject 
Insulation Resistance, Valve at +lOO°F (Liquid) 










A * Case 




B . - J  
- 
- - 
Limit Actual - 1 
50 meg. ohms min. -]3 \SF /+E3 A 50 meg. ohms min. 
50 meg. ohms min. I I. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
-----50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 rneg. -ohms min. 
.: 50 meg. ohms min: 
. :. . . .  .. . .  
- . .  
-. 
. . .  .. . . 
e .  . -  
- .  
. Open Circuit 
0 .5  ohms max. 
C.5 ohms inax. 
--- - '  
. \  
Insulation Res i s t ance ,  Valve at 1-1 00°F (Liquid) 
500 V o l t s  D. C. 
Pins . 
From- To Limit 
. - .  
. .  
- .  
. .  
. .  
A C 
/ A  . . . F .  * 
A . 3  
k L 
A M 
A ' Case 
B -c - .  . 
B .  D 
€3 ' F  
R n * *  
I3 
in D 
'A H -  
- 
50 mcg. ohms min. 
' 50 meg. ohms min. 
50 meg. ohms min. 
50 ineg. ohms min. 
50 meg. ohms min. 
50 ineg. ohms min. 
50 meg. ohms min. 
~ ----5o meg. ohms min. 
50 mcg. ohms niin. 
50 meg. ohms min. 
50 ineg. ohms min. 
50 meg- ohms min. 
I -50 meg. ohms min. 
. .  . .  . . .  
. .  . .  
I. . . .  . .  . . .  
It 
- .e 




- .  
- -  
I . .  
























F .  
F 




















-h 4  
- Case 

























c . 1. .' . 
Continued 
Limit 
50meg. ohms min. . 
- 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 mcg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg; ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 mcg. ohms min. 
50 meg. ohms min. 
50 meg. -ohms min. 
50 mzg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
5 0  meg. ohms min. 
50  rneg!. ohms min. 





. - .  







G .-- . 



























. C a s e  



















M .  
C a s e  , 
3 
- - *  K 
-M 
. A  
’H . <- 
I-,. * 
- -  
C a s e  
. .  
t 
From To 
B . K  . .  
. .  
G - c -  
G 
G E 
. Coiit iiiue d 
Limit 
50 nieg. ohms min. 
- 50 meg. ohms min. 
50 meg. ohms min, 
. . .  50 meg. ohins min. 
50 meg. ohms min. 
50 meg. ohms inin. 
50 meg. ohins min. 
50 mcg. ohms ~ i r i .  
50 mcg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min, 
50 meg. ohins niin. 
50 meg. ohms min. 
50 rneg. ohms min. 
50 meg. ohms min. 
. 50 mcg. ohms min. 
. 50 meg. ohms min. 
50 meg. .ohms min. 
. 50 meg. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms inin. 
.. 50 meg. ohms  min. 
50 rncg.’ ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 mcg. ohms min. 
50 meg. ohms inin. 
50 meg. ohms mine 
50 rncg. ohms min. 
50 meg. ohms mine 
50 rneg. ohms niin. 
= 5b meg. ohnis min. 
50 mcg. ohms min. 
. 50 meg. ohms min.  
50 nieg. ohms min. 
5c *vaeg. z b z s  AZiZ. 
Actual 
> 





. .  
. - -_ 





G .  K 






. I  
H .  _ _  . . M 
J .  M -  




L Cas e' 
M Case  
t 
- .- 
. - Continued 
Limit 
50 meg. .ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
50 meg. o h m s  min. 
50 meg. ohms min, 
50 meg. ohms min: 
50 meg. ohms min. 
. . 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min.  
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 mep;.. ohms min. 
- 50 meg. ohms min. . 
1 .- 
Accept c /  . Enitial 
. . .  Reject * Date 
. Comments: - 
.__-_  - . .  
. , .  - , . .  
. . 
- I _  
Port *fAr' Open 
500 Volts  D. G. 
Pins 
From - To 
€3 -E  






. -50 meg. ohms min. 
50 meg. ohms min. , 
50 mega ohms min. 










G -  K 
G - :  L . . . . .  
G . .  M 
H 3' . 
H K 
E ;. 2 
€3 _ . .  M
J K 













50 meg. .ohms min. 
50 meg; ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
- 50 meg. ohms inin, 
50 meg. olm~s  min. 
50 meg. ohms min .  
50 meg. ohnis min. 
50 meg. ohms rnin. 
. 50 rneg. ohms min. 
50 meg. ohms m i n . e  
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 rneg. ohmn-s min .  
50 meg. ohms min; - 
50 meg. ohms niin. 
50 meg. ohms min. 
. . .  
. . .  
. . . .  . . .  . . . . . .  
Date f&/J//-j70 &- / I . .  . . .  , -  , 
. ., Accept 
. -  . Reject 
- .  . - .  . . .  
... 
. .  . + .  : 
. .  
. 
. .  '  . .  . .  
_ .  . ,  
- .  - 
' . . -  
. . .  
* . .  
.. 
. . .  
' .. Commc nts : -- . -  
.. 
.-.. . .  
. ...- 
. .  
. . . .  . .  
. .  . .  
. .  
. .  .. 
. .  Port "A" Open 






- ,  
c 
Minimum Operating 
Voltage100 ms Pu l se ,  Actual 
Unp r e s s u r  i I, e cl All ow able 1 2 3 0. K. Reject Initj 
Port IIB I t  
Port ItA" 18 volts d . c .  max. j ?  /7  f& ~ I M C l  
Position Indicators,  Valve at t-1000F (Liquid) 
Covered by Circui t  Resistance Test. 
Minimum Voltage, Valve at +1000F (Liquid) 
Voltage lOCms P u l s e  
'. Comments: -%-mi- C f C L  $?s= ?/3 2-5 
. .  
.. . . . . -  .. . . .  . .  . 
Port f!Btr Open 
500 Volts D. C, 
From To Limit 
A 38 50 nieg. ohms rnin. 
A E '50 rneg. ohms min. 
D ' c  50 mcg. ohms min. 
D F 50 meg. ohins min. 
. *  -. . e 
_ -  Pins . .  
/ 
. -  - .  . 
Position Indicators, Valve at +100*F (Liquid) 
Minimum Voltage, -Valve at i -1000F (Liquid) 
' Minimum Operating 
VVoltqe100 ms Pulse, 1 Actual 
. . .  
. -  P u l s e  Duration, Valve at tlOO°F (Liquid) 
0- 
Minimum P u l  s e 
Duration, 28 Volts D. C. Actual 
lOO$'oHeliurn, 50 2 5 ps ig  Allowable 1 ' 21 '3 O.K. Reject Initial 
Port trAlt _ -  100 ms. max. 37 ,?(//?$ d . - 
I- - - . 
, .  . Port " ) 3 l l  . y 3~17)' t/ 
-- . - -_ - -. . 
' . -  - . . .  
. .  
Minimum P u l s e  
Duration, 28.Volts D. C. Actual 
Ze ro  Press Allowzble i 1 I 21 3 O.K.  Reject I Initial 
., Port "A" 100 ms. Max. }.&7,1>71.2L.$' J #L!UJ 
._ P o r t  'lBlt 1 pd. pq?f I /  
-_ 
. .  
i - Power, Valve at tlOO°F (Liquid) 
1 .  
. -  Pulse Duration, Valve at t l O O ° F  (Liquid) 
Minimum Pulse  I 
100% Helium, 50 1- 5 psig I Allowable Durat ion,  28 Volts  -D. C. Actual . 1 . I  
. , 
Initia 
Durat ion,  28.I'olts D. C. 
Zero Press A.ll.ow ab1 e 
Port 'lA1l 100 ms. ma>:. 
Port tlB'r 
1 
a .  - e  
. Power, Valve at tlOO°F (Liquid) . .  
.. I. 
. .  
5 . 8 . 5  LOW Temperature Liquid 
. .  - .  . 
2 * .  
Leakage, Valve at -65OF (Liquid) 
f Allowable O.K. Reject Initial 
5 .0  3- . 5  psig CP 0.20  ccs  
10. O t- 1. Opsig .’,P 0 . 2 0  cds 1 
2 0 . 0 - t . 2 .  o p s i g  A P  0.20 ccs  1 
Gm-=- 
Por t  B 
Mefhznol /lVate r . 
-. 4 4 -  __---- 
~ I -‘-- -_-  -~ - ~~~ - -  
. . . - - -  . .  
. Circuit Resistance, Valve at -65OF (Liquid) 
Initial 
Date / o /  2 7/76 






. . .  
.-;.:.-:.' . . .. :Mech. Tech. ' -..-. Elect. Tcch. ..... .. . .& . . . . . . . . . . .  '. . . *  . * .  , .. -. . 
*.). , .... .?.'.. .:' :.: . . . .  e. . 
. .  
e .  . .? 5.8.5 L o w  T e m p e r a t u r e  Liquid . 
Leakage, Valve at -65OF (Liquid) 
- . .  
' *  Circu i t  Res is tance ,  Valve at -65OF (Liicquid) 
. - .  , *  - .  
-." 
Port "A" Open . Limit Actual I I Pins 
. .  . . . .  . . '.. . .:. . .  . . 
cification 201M425 17 
. .- . . 
Limit Actua l  
1 2 f 3  
Open Circuit 
I Port 'IBri Open . Pins 
From To 
A E 
. .  .. 
. I  _ _  - .  . _.- --  
Accept 
Reject Date / U / ; L 7 / 7  D . .  
. _. 
1 Insulation Resis tance,  Valve at -65'F (Liquid) 


















50 meg. ohms min. 
.--50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min, 
50 meg. ohms min. 
50 nieg. ohms min; 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
50 mcg. ohms min. 
50 meg. ohms mix. 
50 meg. ohms min. 
Actual 
-. . 
- .  
.-~ 
. ' 9  
. . .  . . ,  . '' . .  
Lc d '  
'.. ~ - . . . . . .  
. . . .  
. . . .  
. 
. . .  . i 
. .  
t Insulation Resistance, Valve at -65'F (Liquid) 
500 Vol t s  1). C. 









A * Case 








50 nieg. ' ohms min. 
---50 meg. ohms min. 
50 m e g .  ohms min. 
50 mcg. oliins min. 
50 incg. ohnis min. 
- . 50 mcg. olims mini 
50 meg. ohms min. 
-50 meg. ohms min. 
50 mcg. ohms min. 
. 50 meg. ohms min. 
50 mcg. ohms min.  
' .  . 50 mcg. ohins min. 
50 ineg. ohms min. 
Actual 
. . . .  . . .  . . . .  . ' 4  . . . .  




















































J .  . 
K .  
L 
. Case 
- . K  . 










50ineg. o h m s  min. 





































































. .  . ,- 
. .- 
e. 
. .  
. . . .  
. .  . . . . .  - .  . . . . . . . . . .  . . . .  . - _ . . . .  ......... 
. . -I 
. . . .  . . . .  . . . . . . . . . . .  . . .  . . _  . .  . 0 .  &r-* 
. ....... ............ .. . .  , - .-.i*, .- 
. .  
. . . . .  . . . . . . . .  .... 
. .  
. , j .-.?.? . . . .  ..... ,-... .: ...... *. y.  .... I. . . .  -:- *. ,. - *.*,:? . - . 
: ' .: : ..- .. 
.! - .  
. .  . .  . .  . ..... . . . .  ..... 
.-.. 
-e 
..- . -  . ' .  
..;. 
-.. : - : . ..- . .  . . . . . . . . . .  .: ..: . - . . .  . . .  . . . . . .  . . -  
- *  . - 
. .  .,; *,.. >..- ..%. - 
... . .-. . i. .. --. ......... - . . .  .. . . -c . .  . .* . ; . :.:- : .. - - *  *. . . . .  
. - - * .  .. . .  _  .-..*- - - .  ~ *I::.. 
,.: . ?*"" ........ _-. . .  *.--- . .-. - . . .  . .  . e- I -  . *  -_. > : - 0  . . : ,-.<--: - Test.Data Shect -A . .  .. 
... 
~. 
. .  
. . . .  
. .:' ? -  .. 1 , '  . . . .  
* . .  
* . -  . .  - . . -. .- ....... 














































. M  
F 
H 












50 meg. ohms min. 
-. 50 meg. ohnis min, 
50 meg. ohms inin. 
50 meg. ohnis min. 
50 mcg. ohins min. 
50 meg. ohms min. 
50 meg. ohiiis mjn. 
50 meg, O~JIY*S ZIGZI. 
50 nieg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. nhnlc: rnj-n. 
50 1-neg. oJm-,s min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms rnin. 
. . 50 rncg. ohms min. 
50 rneg. ohms min. 
50 meg, ohms min. 
. 50 meg. ohms niin. 
50 meg. ohms min. 
50 meg. o h m s  min. 
50 meg. ohms inin. 
. - 50 mcg. ohms mjii. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. dhms min. 
50 meg. ohms min. 
50 mcg. ohms min. 
+50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ofin1s in in .  
50 mcg. ohnis rriin. 
50 mcg. ohms min. 
















H .  L .  
H .  .M 
J K 







. -  
Continued 
Limit 
50 meg. ohms mim 
50 meg. ohms min. 
50 meg. ohm-s min, 
50 meg. ohms min, 
50 meg. ohms min. 
50 meg. ohms min, 
50 meg. ohms min, 
50 meg. ohms rnin, 
. 50 meg. ohms min, 
50 meg. ohms min, 
50 meg. ohms min, 
50 meg. ohms min, 
50 meg. ohms min, 
50 rneg. ohms min, 
50 meg. ohms min, 
50 meg. ohms min, 
50 meg, ohms mjnp 
- -  50 meg. ohms min, . 
.. 








1 .  
r . - .  
Port "AI1 Open 
500 Vol t s  D. C. 
50 meg. ohms m i n -  




G . H  
G - J  
G K a . 
G - __ L 
G .  M .  
H J 
H K 







. -  
.. 
. .  . 
.3E_ZD. . .. . .  . 
. .  
Conti Auecl 
Limit 
50 meg. ohins min. 
50 meg. ohms min. 
.- 50 meg. ohms .mill. 
50 meg. ohms Inin. 
. . 50 meg. ohms min. 
50 m.eg. ohms min. 



















d i i i i b  i J 1 i i i .  
50 meg. ohms min. 
50 meg. oliins min. 
50 meg. ohins n1i.n. 
I .  
Actual 1 
ln i t ia l  
Date *- 
Accept I/ 




. .  
c 





. * - .  
-.-.. . . . . . . . . .  
. .  ~ . . . . . . . . . . .  . . . . .  
. e - . . . ,  .... ~ _,.. . . . .  
. - __: . .- .- .. , . - i. .... 
. =  . . . . .  . . . . . . .  
. . . . . .  . .  *.. . .  . . . .  c;' .... .: .. %* . .  
I .  .:-. . . .  .* . . (I. .... .- 
.-*-. i. :. 
*- :-.--e-..: . SeCia1 NO, 
. .- . . .  .._-. . .... .. . . .  ? ... ,._... .  .- . . .  . 
:e:: :. -: . . . . . . .  .;: . 
. _  . . 
... f*...?, .. Mech. Tech. 
: .:.. Elect. Tech. 
.... *: .,? ...,. .: ....... ., . 
_ . '  ._  '*. . .  c 
. .  ..... ........ 5 . . . . .  . .  _. . _ _  . .. 
. .  . .  - .  
.. 
. Position Indicators, Valve at - 6 5 O F  [Liquid) 
Covered by Circuit Resistance Test, 




el00 ms Pulse,  
. .  
. :; ...? . Mech. Tech. . . .  *-. . *  . 
.:*:- 1' .'- Elect. Tech. 
..... 2 ..... .. . .  - - .  
." ...F.'" **:. '1 . .:*: . . . . .  . ._ . . .  . . . .  . . .  e: ... 
..... . - . .  ... ,.:...7 . . . . . .  . . .  , .*.i*.- ..:..:.,r..- ~- - .. -.. .. . . . . . . . . . . . . . .  
........... . . . . . . .  .--. - . .  
F:. . . . . .  0, c, 
b w  . --  - 
- .- - _  
_ -  .. Port Open 
, 500 Vol-ts D, C: I 1 . Pins . .  
Limit From . To 
A B 50 meg. ohms inin.  
A E .  ~ 50 meg. ohms mill. 
50 mes. ohms inin. ' C  I - D F. 
D F . 50 meg. ohms min.  
Actual 
'+- .e 
- Accept 1/ Initial 
. Reject - Date p / 2 ! q 7 d  
Comine nt s : . 
- .... -.. . -. 
Position Indicators ,  Valve at -65OF (Liquid) 
. Miniinurn Voltage, -Valve at -65OF (Liquid) 
- - .  . . . . . . . .  . _  . .  .. - - .  . .  . .  
. .  
. . '.. . .  
. .  
. --  
. .  
c 
All ow a bl e 2 I 3 I 0. K. 
. 
Pulse Duration, Valve at -65OF (Liquid) 
fMinirnurn Pulse I I i t I 
Allowable 
Dnration, 28 Volts D. C. 
Zero P r e s s  
-,.-. 
% Power, Valve at -65*F (Liquid) .t 
- 
Power 







- -  
. .  ' .  
. 1 AFtu:i ' hh imuni  Pulse Duration, 28 Volts D. C. 
100% Helium, 50 -f- 5 psig Allowable 1 1  21 3 0. K. 
Port  IIAll ~ 100 ms. max.' 13&/3//3a L, 
Port  tlB1i I -  . . \3 / ]q3(1  L, 
- _  
.Pulse Duration, Valve at -65OF (Liquid) 
Reject , Injtial - 
. .  
i. 
Zero Press Allowable I O.K. Reject 1 Initial 
Port  100 ms. inax. I 
v Port l lH1l I2  63% 3- VI 
. .  
. . .  . . .  . . J '  . . . . . .  . .  
. . . . . .  . .  
. . I  
- . .  - ,  
. . . . . .  .: Date 
.. 
. .  
_, .: 
:. i .. - . .  
.._ . 
.. - : - .  
. .  . .  
. .  
. .  
- Comments: 
. . .  .--: . _ .  . . . . . .  
. '  _ .  . > . . ' ' I :  
.... . . .  ..... .:e - _  
-~ . . . -.- . . . .  . . : ..- 0 - .  . -  . -  . . . . . .  _.-.... ..... . . . . .  .-: .*.a 
.... ..:. . . .  . . . . . .  ; *. . 
::--:-..-a .:SeCiaI NO. 
Elect. Tech. 
. - .._ 
Internal Press 
. . . . .  
. . . .  . . . .  
_ L  
. .  - .  
Reject 1 Ini:i 
2- r I -- - I est. 1.6 x 10-bSCCS] /.t?,~/571 
. . . . . .  . . . . . .  . . .*.-.;;. . # % -  . * ..... ...... ....... .; :... . . . .  'z. .. . . .  . .  . '  - . . *.* ..- 
5.8.6 After High and Low Temperature, Liquid 
Leakage, After High and Low Temperature; Liquid 
. .  
.. . .  
....... 
. .  , - .  
. .  ..C 
. . . . . . .  . -*. ... ... ... ... .. .. . , . .  :. .. : :*-  : .-. -:; <* ~ . . .. .. .... .... ....... .z* -.* -.;’. z- .: - *  . . . . . . .  -. . . . . .  . . I  . . .  .  - .  ..-... ... ..:. ’‘,:.’- -. ;. - ........ - -  . . . . . .  .- ,:...’. ..a ....-. .. i . - 
. . .  
. .- .-. . i. _. ! . . - _  .e. - 
*’ ’ 
-. ;” .: *. f 
. .  
5 . 8 . 6  After High and Low Temperature,, Liquid . 
Leakage, After High and Low Te&erature, Liquid 
-- - - . ’  . . .  
. .  
Date 
. Date /u -2 7-70 . .  
. . . . .  
. 




J r i  
t 
* .  
Circuit Resistance After High and Low Temperature, Liquid 
1' 
I Limit Port tlB*l Open Pins 
9 Accept c/' Initial 
Reject Date /o - 2 3  -70 
_ -  ... . 
., 
. .  
. .  
d 
- .  
. . .. _ .  
" -  . .  
- e - -  - 
- . _  - _-- . . .  . = .  . . . .  . 
. .  . .  ~ 
. .  . .  ._ . 
. . .  . .  . .. 
. '  e 
. ='\ 
-1 - 
e .  
. -  Circuit Res is tance  After High and L a w  Temperature, Liquid 
+ I  Accept 1/ Init i  a1 VI- - 
Reject Date - i 0- 27 -70 . .  
- -.. ' . ... ., - . - 
* . . '  
- ... . . .. . . -  
. - . . -  . . .  
- . - :  






A . -H 











50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohins inin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohins rnin. 
. 50 nieg. ohms min. 
50 nieg. ohms niia. 
50 meg. ohms rnin. 
- -.- - 




. .  
. .  . .  
. .  




500 Volts D. C. 
From- TO Limit 
A . .  D 
A F 






B 3- . 
B A 
B J 
. P i n s  
A C I 50 meg. ohms min. 
A . '€3 - .  -. 
v i 
50 meg. ohms min.  
50 meg. ohms min. 
.. 50 meg. ohms min .  
50 n-ieg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms m i n .  
50 meg. ohms niin. 
. 50 nicg. ohms min. 
50 meg. ohnis niin. 
50 meg. ohms m j n .  
- -  - -- 
. .  
50 c e g .  O!lrr?S mi?2. 
. . .  . . . . . .  . . .  . . .  . . . . . .  . ' -  . . . . . . . . . . . . .  . .  . I  . .  _. . -  . .  - . .  . .  - -  - .  i 
. .  . . *  
. .  
. .  . .  . .  . .  
. .  
. .  . .  
. . .  . -  
e 
'. 
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. t  
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. . . . . . .  a .  .... . -  . ' . - .  . .  . : *  - ... - .  . - . Test' T h f a  .C;heet . . . ~ :  '. :. - - .  L -  
. . .  - . .  .,. ... . .: 
.... ....... . . . . .  * .... . _. .-  . . . . . . . . . . . . .  ..... . . . .  - .  .; 
: ::- :.-;-- Elect. Tech. 
. I . :.* . _. ....... .. .:' _. - :. .... . . .  .......... ...  . . . . .  1; =:> .,,:-. . . . .  . . . . .  .". I -. . .  _ .  . . . . .  .*. . ~ .  
. .  ....-. . - . .  
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. M  
Case 
. A  
38 





50 meg. ohms min. . 
. .  


































































ohms min. . 
ohms niin. 
50 meg. ohms niin. 
0.' 
Actual 
Coni: inu e d 
l Limi I: 
50 meg. ohms min. 
t .  50 nicg. ohms niin. 
- 5'0 meg. ohms min. 
50 meg. ohiiis min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 nieg. ohms rnin. 
50 meg. ohms min. 
50 mcg. ohms min. 
r n  .--..- -I--- - 2 ,  . J V  "'Ab&* < r d A i L . l L 1  2 L L L b . L .  
.- . 














C , J  
C K 
C L 









E . H  
E K 
E z 
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. .  . .  - 








































50 meg. ohms inin. 
50 meg. ohms min. 
. . 50 meg. ohms niin. 
-50 nieg. ohins min. 
50 meg. ohms min. 
. 50 n-ieg. ohms niin. 
50 meg. ohms min. 
50 meg. ohms min. 
.50 mcg. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
'50 meg. ohms min. 
50 nieg. ohms min .  
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms inin. 
' I  
Actual 
Initial 
Date fo--a7-7 0 
.Accept I /  
Reject 
. .  
*. . . .  
Por t  l'A1l Open 
500 Volts D. C. 
Pins 
From To Limit . 
50meg. ohms niin. 
50 meg. ohms min. 
. . .  . . . . .  . .  . . . . . .  . . . .  . . .  . .  _- 
'. . . _  . e 
. .  . . . . . . . . . . . . . .  . . . .  
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.................. . . 
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. .  
. . . 
. - . .  . *. . .. I ., 
4 - 8 . .  ~ . .  
... .... ..e<... -- 
. .  
f .  . . .  * .  : . .  . .  . .  - .  
. .  
. - -- . .  --- - *  f '  .:f. ...;... . -  i ..: . .  , . . . . . .  .............. . . . . .  .  Pulse Operated >ll.ow Diverter Valve . . . . . . . . .  . . . . . .  - _ _  . *  
*. - 
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.:* , 
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:-. .- .SeiiaP . .  NO. 
. .+.. : M e  c h T e  c 21 . 
Elect; Tech. 
. z. .- . . .  ._ e. - . . . - -  / . -. . .  . _._ . - .  . .  . . e .  - -._ .,. . . . . . .  't. . p : - -  
......... ............. ........... .. . . . . . . . .  . ... . : . . .  _.. / . : .  .. -. . .  
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Continued 
From , To Limit 
G F 50 nseg. ohms inin. 
G H 50 meg. ohms min. 
G - s  : 50 nieg. ohms niin. I 
G - I< --50 meg. ohiiis min. 
L 50 meg. ohnis min. 
A4 . 50 meg. ohms niin. 
H - 9  50 meg. ohms min. 
50 meg. ohms min. 
50 meg. o~ims min. 
€-I K 
H L , .  
- 50 .rr?.eg. o k q s  -22i2. 
~ .I . 50 meg. ohms min. H .  .M 3 3 K 









. -  
50 meg. ohins min. 
50 meg. olims min. 
50 rneg. ohms inin. 
50 nieg. ohms min. 
50 meg. ohms min. 
50 k e g .  ohms min. 
50 meg. ohms inin. 
* _  
d 
, _ .  . 
- *  
-Accept /- -Initial ,#d- 
Rcject . -  Date \0--';7\=r-?Q 
. .  i , .  




50 meg. ohins m i n .  
Reject Date jo--a?-7q -. * 
*. 
k . .  
- _ . . . .  
. i  
. - .  ...- - . . . .  .... ........... 
. . . . . . . . . . . . . . . .  . .  . . .  . .  - . -. ..... . .  
. . \ . .  
500 Vol t s  D. C.. 
Pins 




D - F  
. . . .  -._.- _i ......  5 -  :.Mech. Tech. 
. 1. . . . .  .:'  Elect. Tech. :,-> :.-.: , . . .  . . - -  . . . . . . .  . .  
. .  -  c_----- - .  
. . .  . -  . Pulse Operated Flow Diverter Valve 
. . i . .  , . -  
* .  - . -  . . .  . > . *  . . . _  a . .  . . . . . . . .  . 2 ' ;  .: _-;  . . . .  .. 
Limit 
50 meg. ohms min.  
50 meg. ohms niin. 
50 meg. ohms m i n .  
50 meg. ohms min .  
. I  
Actual 
1 
-. AcceDt t/r Initial . -  L (&@J 
. Reject Date io  ,22,--7c) 
Comments  : 
Posi t ion Indicators After High and Low Tempera ture  Liquid 
Covered by Circuit  Resis tance Test. 
Minimum Voltage, After High and Low Tempera ture ,  Liquid 
- 
I 'Minimum Operating Voltage 10Oms Pulse ,  I Actual 
Unpr es su r i zed  Allowable 
Port "A" 18 volts d. c., max. 
Port l 'B 18 volts d. c. max.  - 
~ :. 
'. .. 
.. . . 
rh4inimum Ope rating 
Voltage lOOms P u l s e ,  
Unpr es sur ized  
Port IIA1I 
P o r t  I -
Port  t'1"' Open 
500 Volts De C: 
Pins 
From + To 
A B 
A . E  
D .C 
D - F  
-- 
Allowable 
18 volts d .c .  max. 
18 volts d.c.. max. 
Limit . 
50 mcg. ohms min. 
50 meg. ohms niin. 
50 incg. ohms niin. 





J . =  '. - AcceDf - /  - Initial 
. .  
Comnients 
- -  
. .  ' - .  . Reject . Date IO- 2+-2? 
Position Indicators After High and L o w  Temperature Liquid 
Covered by Circuit Resistance Test. 
-.. 
. .  
~. . .  
Mini mum Op e r at i ng 
Voltage looms Pulse 
50 t . 5  psig, 
300% Helium Allowable 
.. 
. - -- - 
Port 'lA11 18 volts d . c .  inax. 
Port 1 1 l 3 1 1  1s volts d.c .  max. 
Pulse Duration, After High and Low Temperature ,  Liquid 
1 Actu$ I 'Minimum Pulse  Duration, 28 V o l t s  D. C. 
100% Helium, 50 2 5 ps ig  Allowable 1 2 t  3 0 . K .  Reject  
P o r t  *Int1 100 ms. max.' ~ ~ , o j ~ ; ~ ~ ~ , , t  J 
. P o r t  *lBrl b.l,c3,d!ta J 
Initial- 
\j+3 , kY- -. 
I I Actual I I Minimum Pul  s e Duration, 28 V o l t s  D. C. 
P 
Zero Press Allowable 1112/3 O.K. 1 Reject  1 Initial 
Port rtA1l -100 ms. max. *P( 
P o r t  I*Brl 1.YVI - 
.. . 
Power ,  After High and Low Temperature ,  Liquid 
. L 
28 'Volts D. C. 
d .  
Pulse Duration, After High and Low Tempera1 
- ~~ tu re ,  Liquid . .  
[Minimum P u l s e  I I I I .  
. .  . Photo Taken qTlqa 6 -. 
' Date 
- . .  . . .  
. .  . ,  
- 0  Power,  After High and Low Temperature, Liquid 
. . .  . .  . -.. ..:*:,.. . 
. . . . .  ,  . :':.'. C' . 
. . .  , .. ._- . . . .-. . . ,  .e. ..- . -  . .  . . . . . . . . . . . . .  - .-.._. 
. .  L .. .-:. . .  . -: :..+ . . . . . .  
. . . . .  .. 
8 .  .- . . . .  ..&'I ............ . . . . .  . . . .  . .  . .' ....... . , :. .- 




. .  . .  
.. 
... .. 
. .  
r . . . . . . . . . .  0. 
esC-3- ..: -: . . . .  . .  
. . . .  . . .  . . .  T.. . .'-.T ;.;.. . .  -  . -. . .: . . 
, _  
. .  
. c  
. .  
5.9 Full Flow 
Initial W 
- Date l//?/78 
u , .  . Accept 
Reject 
. . .  -- 
'Port *'B" Open . Limit Actual 
From To 
Pins 1 2 1 3  
- A  E Open' Circuit /MiS / f f .  /fl/"- 
D F Open Circuit p F  / N F  /&if= 
H Case 0 . 5  ohms max. - .- L b /  o t /  _- 41s. -- 
c M * K  . 25-29 ohms 2 %&z&L$ st 9 
B E 0.5 ohms max. lob3 Oak a13 
c F 0.5 ohms mas. lot3 6 4 4  0 1 3  
~ 
- 
. . .  ,/' Initial . .  , . \ ;  Accept 
Reject Date, 
. .  
._. . 
- .  
. ~- e - . - .  . .: . . . . .  . .  . . . . .  . . *-- . ,_ - . '. i ..-.,, ..... . "'.: , . 
. .  
I .  . .  
: -.. .  
, _ _  , . *- :- . . : ... -.: ........ ........ ;:. i_ 
. . - - - _*.. " -* 
.. ';.'..-- ... .S& & a1 
as.;.- -<  .:Mech. 
. :. .... Ele'ct. 
. t . :. r? . . '. :. 
-1.:. ' .  ....... 
... . .  ... .-: ... *- . . . . . . . . . .  ..... ._.I . . . . . .  . .I, _. Q - -* * -  . 
11 Z 3 0. K. Room Temp. Allowable . 
Port B - C 
0. 5 psid max. l . ~ ~ l r ~ ~  ,.4 
1 0. 5 psid inax. L+;i, 27 ? ? 4 ,  
? 
v 
. .  .. . . . . .  . . . . . . .  ~. _I---_-_----- .- ' . . . . . . . .  . .  . . .  - .  e.: 8 .-' ; . . ._ : . . 'Pu~.sc Opcralcd 1 ~ 1 0 ~  JJivertc.x Valve . . . . . . .  . . . . . . . .  .. -. . - - .  
20~M42527 
Reject Initial . 
.-. , * . i ....... i .. 
.> .: .: . - -.: , . . . . .  
. c -  
. . . . . .  
P @? 900 lb/hr  Actual 
Port C - A 
Port C - B 
I 0.5 psid max. Il.yi:;gt;r ,3t? 
. I 0 . 5  psid max. (2zz ,T3 
.......... 
. . . . . .  
. i - -  




. . -  I .  - 




. . .  . . .  . . .  
5 . . e  , . 
........ .... ........... - : * 
: 
, . .  
. . . . .  .... * . . . . . . . . .  . .  *  **
. .  J 
. 5.9 Full Flow 
. . .  
. . . . .  
.'Circuit Res i s t ane  During Fuii  &.'low , -: * 
. _  
Port !'AI1 Open Limit Actual _. 
1 1  2 1 3  
I 
0 . 5  ohms niax. 
.J3 F 0.5 ohms max. 
- H  Case 0.5 ohms ma>:. 
I .  Pins m. 
I U  
e--*- 
2. L U A Z 1  
A E 
J 25-29 shins 
E Open Circuit 
-F Open Circuit  
... . . . . . . . . . .  . . . . .  . .  ;. _..  . . .  . . .  . . .  -.. : . . . . . .  - .  . . I  ._ . - . .  - 
. .  
. .  . .  
. I  
. _  e .  - .  
._ . Accept V' . Initial 
Reject Date 
5 . .  
*: 
5 2 3  I z Comincnts: -7sjZz p.>pJ& I .  
Minimum Voltage During Full Flow 
Minimum V o l t a g e  During Full Flow 
b 
. .  
. Minimum Operating 
Voltage 100 ms P u l s e ,  . Act u a1 
U np r e s s ur i ze d 
,Port IIAtl ,/& 
Port f fBt l  - 18 volts d .c .  max: / &  
Allowable 
18 volts d. c .  max. ., 
r 
. _ .  
Date ? .  




Duration, 28 Volts D. C. . .  
Zero P res s  Allow able 
Port I1A" 100 ms. max. 3 
H Port IrB 3m6 3 d  - .  
. _  . . .  
Reject a Initial 
&----I 
Power During Full Flow 
Power . 
28 Volts D. C. 
SteadG State Allowable 





Power During Full Flow -.--_____ - 
. .  
. .  . .. . n - 4 -  
I Power  . 28 Volts D. C. 
. .  
. 5. 10 Humidity . .  . . .  
. .  
. .  
- .  * s  . . Photo Taken 
_-_ - 
. -  
c Internal Press 1.6 x 10-6 sccsi,.LI7~/~?'( I i _ _  
Date 
. -  . 
I 
. .  
. .. 
. . .  . . . . . . . . . . . . . .  
*: . . .  ,.. ......... .:. . . .  .% . .  _c-----__-- . *.. ............ 
- . *  . '  5 , _ .  . 1.. '.. . .... .. ...... . : ... R~lse Operated o low Divcrter Valve . . .  - . .  - . % . '  i . . . . . .  _ .   . .  : . -.* 
. . . . . . . . .  . ... ,-=. .. .. :
-3' :.- -- . -.: 1 ". . .  . . . .  ...... . . . . . .  ........ . ....... -..:.-., . _." .. 2 -5 -:.- . . .  :.Ti&&-. . . .  :.=.:- ..:-*>.-: :. . . . . . . . .  ... :: . . . . . . .  -; : .2 :,: V.Ff3 . . -  . -. .:.- Elect. Tech. . . . - -  .. ................. . .  _--. - , ~ . - . - _ -  . . . . . . . . . . . .  :i .- . . . . . . . .  0 .  
- . . _  . _ _  . . .  _,_ .. ....  -7-z -. ...... f . .-cv . . . . . . .  ........ ~ . . . . . . . . . .  .. .. : --. . .~ .- .- . . .  ............. ..... ;.f -'...<:-;.;"*- a--; . -..  . -  -I:. 
. .  '", 
. .  . -  , . 
. I  
.. , ~. . . . . . . .  _ .  . . . .  . . I . .  - . .  -. . 
. .  





. . . . . .  
c 
Insulation Resistance After Humidity . 
. - .  . 
500 Volts  D. C. 
Pins 
From- To 










B .  F 
B A 
B 3' . 
. .  
/ 
. .- . .  . . . . .  . - _  . .  
- . .... 
. -  
Limit 
50 meg. ohms min. 
50 nieg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 m e g .  ohms min. 
50 meg. ohms m i n  
50 rneg. ohms in in .  
50 rneg. ohins rnin. 
50 rneg. ohms min. 
50 meg. ohms min. 
50 ineg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
\ 
. . ,. 
. .  
. .  . _  
Cont i nuc d 



































M -  
‘ Case 
F 





__-...  K . ’  
. .  L 
E M -  
E Case 
F . .  H 
F . .  
r’ 
F .. -.Ad 
F Case 
A 1 J 
Limit 
50 ineg. oliins min. 
- 50 meg. ohms rnin. 
50 meg. ohins min. 
- 50 meg. ohms inin. 
50 rneg. ohms min. 
50 meg. ohins inin. 
. 50 meg, nhnn7.f: in. 
50 meg. ohms min. 
50 meg, ohms min. 
50 meg. ohms min. 
50 meg. olirns inin. 
50 meg, ohms min. 
50 meg. ohms min. 
50.meg. ohms min. 
- 50 meg. ohi-ns min. 
50 ineg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg:. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms min. 
50 rheg. ohms min. 
50 meg: ohms min. 
50 meg. ohms min, 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms mine 
50 meg. ohins min. 
.--- - 3 0  mega ohms min. 
50 meg. ohms min. 
- 50 mcg. ohms rnin, . 
. 50 rneg. ohms min, 
0 rneg. ohms min. 
50 meg. ohms min. 
‘50 mcg. oliins mine 
J 
. .  
Actual 
7 &-07+9-n 
-. . .  
. .  
. .  . .- 
. .  
..\ 
I. . 
. .  
.- . 
. .  
. .  
Contiiiued 
Limit 
I.... - . ' 
' -50  meg . '  ohms- m i n .  '- . .- 
..  
. 50 m e i ; .  ohms mine 
50 meg, ohins min, 
50 meg. ohms min. 
50 meg, ohms win, 
50 m e i .  ohms min. 





ohms  min. 
50 mcg. ohins Inin. 
50 meg, ohnis min. 
50 wog. ohms min.  
50 n-reg. ohins min, 
50 meg. ohms min. 
50 ineg. ohms niin, 
n -. . - .  -. .. . . .  
500 Volts  I), C. 
Pins 
I 
. .  
e .  
8- 
Minimum Operat ing 
Voltage100 ms Pulse ,  
Unpressurized 
. 
. .  
- Actual 
All. ow ab1 e 1 1 2 1 3 0. K. Reject lni t  
, 
-d 18 volts d. c. max. j c g  ~ / $ < ~ j ; o  ‘ /  
r /  . 18 volts d. c. max. /bea h $ j T b . ~  
. . . .  
50 meg. ohms min. 
- e- 
.->. .& 
. . s  ./ . -  . -  . . .- ...... - .  ... 
. . . .  . .  . -Accept . -  / . _  . I n i t i a l M  . .  . .  . ._ . 
...... . Date /1-&.3 -7 0 Reject 
. .  
. Comments: 
Pos i t ion  Indicators After Humidity 
Minimum Voltage After Humidity 
. ._. 
I . .  
. .  
I .  
- .  . .  . . . .  . . . . . . .  . .  .~ 
. -  
.*- 
. -  
.. 
7 
6 . .  
8 .  
. .  
. _  - e - .  ' 
.. . .  :- . , i . .  ... 
,-- . . 
. .  
. .  . 
. . .  
. .  : , . - _  - '  Test  Data Sheet . 
. . :. 
'- 
. . ,  . .  
. e  Pulse Operated Flow Diverter  Valve 
. . .  Specification 20M425 17 . I  
. .  . 3  
.. 
. .  . .  . .  
, .  -.  -. . - - ---- . - .  . .  
Test Eng. cr"v\dL- 
Q. C. ti3ng;- /J+L. 
T C .  
4Serial No. Mech. Tech. 
' .  Elect. Tech.  CQ 
Pulse Duration After Humidity 
[Minimum P u l s e  - . I I . I - .  I I 
I 1 .  
100% Helium. 50 ? 5 psirr I Allowable Duration, 28 Volts  D. C. 5 O.K. Reject 1 Initial - - v ,  
Port l lAti  I 100 ms. max.  130 ki ip7 I r&w 
Minimum Pu l se  
Duration, 28 V o l t s  D. C. 
Zero Press Allowable 1 21 3 O.K. Reject  Initial 
Port I 'A .loo ms. inax. 
Port l lBit  
- Actual 
.L. ' 323 
.. 
Power  After Humidity 
* 
. .  
. . .  ~. . 
. .  
. . .  
Int. Pressure  = 0 psig for Int . 
3 Minutes Minimum Allowable . Press .  Time 0.k. Reject Itiitiz 
.,Examine . NO rupture  1 0 Psi+ 1 /?ofac, 13 v .  I L P R c  
. .  
- .  
Ext. Pressure = 19 psig min. 
. .  . . .  . .  . . . . .  . . .  . . . .  . . '  .. 
. .  
. . .  . . . . .  . I  
e 
,.e . JL. 
at 
- .I  
. .  . .  . . .  . . . . .  . .  
. .  
. .  . . . .  
I .  .e. ' 
. .  
* .  
: ~ * 
. .  
. . . . . .  
. .  
. .  . . . . . .  
. .  . .  * -  - .. . * .  
. : .... * - -  . .  -. '. . . . . . . .  ., .. I .  . . .  . . . . .  . . . .  . . . .  
. .  . - .  
.- . . . -. * ' :- 
. .  , .  ' e .  
. .  
* e  . -  
- .  . 
"~ 
. .  - .  
. .  -.. Tcst  Data Sheet -
. .  _* . -. 
.. - 
. ...... 
f .  . Pulse Operated F low Divcr te r  Valve 
,- 
_ _ . -  - 
. . ;  -.. . .- . . . .  _..- . .  - . Specjficatioii 20M425 17 . . . . . .  .... . . . . . . .  
. . . .  . . .  e: . : . . 
- -  
. . .  . . . .  . . . . .  . . . .  . .- . 
. .  . .  . -  
- .  
. . . . . . . .  ... 
- .- : 
... 
. . . . . . . . . .  - .  -1 -, .. . _ _  2 : .  ' .. - . t  . -  - .  . .  .- -._ . -  . . - . -  . 
_ -  . .  . .  . .  . .  
. - .  .. f '  :_ - - - . -  :;..*. : 
. .  
._ .. .c. * -  
. .  
. .  - .  .Test Eng. - . -  em\si -. 
~. . . ; 
Serial N;. 
Mecli. Tech. I F& 
. .  .~ 
, Q.. C. 
. . . .  . . . .  
L . 
. .  . .  . .  . . .  . .  . .  . .  - . -  . - .  . .  - p a -  *@-A& :- Elect. Tech. p5-4 . .  - .  - _  .. * : 
. .  
. . . . .  . - .- .  . . .  
.. 5. I1 Salt Fog 
. .  
. .  . - .  . 
'This test  has been deleted by Modification 5 to the contract. 
. . .  . . .  -. . -. . .  - .  
- .  . .  
i - 
... 
. - .  - : . .  5.12 . Sand and Dusk . .  
Actual . 
This tes t  has been deleted by Modification 5 to the contract. 




. .5.15 Burst Pressu re  t 
125 psig min, for 3 min. 
PhotoTaken 
. . .  
- .  
. .  
.r 
.- .. 
. .  
.. 
. . . .  . .  
&. . - .  . .  
. . .  . . .  . . .  . .  * .  . . ,. . . . . . . . .  . . . . .  . . . .  . . .  . . .  * .  . .i r.-. . .  . . . .  
*. ,. 
. . . . . .  : - .  . . . .  .. ~ .. . . .  
. ; 8 .  !, 
, , . . 4 e m  - 
. . _  . . -  - . .  
. e  
.' . 
. . .  
. .  . -  . 
. . .  
. -  . .  
- .  
- - ..-. . 
. .  , .  - .  
. .  
. .  
, . -. - . * :  
> .  . . . . . . .   , .  .
. . .  . . . . . .  
. .  
. -  . 
. . .  
:. . 
. -  *..-. . . .  - .
. .  . .  
. .  
. .  
. .~ 
f 
, -  . . _  ' .  , :
. .  
~ - -  
. . .  
Test Data Sheet . .  . , .  - . .  .- . . 
---I_c 
. .  mise Operated Flow Divcrtcr Valve 
. .._ Speciiic 
. . . .  . .  . .  - .  . . .  
. .  .. . . . .  
... . .  
. .  - . . - .  
. .  
_ .  . . . _ * .  
. . .  . . . . . .  .Test Eng. . 
.: . 
* I -  - ;:* 
? ' . '  - .  .. .. - .-
Serial No. c - 
Elect. Tech. ED 
/ Q. 6. . . . Mech. Tech. - 
. . .  . .  . -  .- 
5.16 Temperature Cycling 
. .  
. .  
. .  
. . . .  
’ _ . .  . *  . -  
. .  
:. Test  Data Shcct 
__I . . .  - .  . .  
_ .  . . f .  . 
.. . . Pulse Operated Flow Divertcr Valve . .  
. .  : 
- .  
I .  . . . . . . . .  . .  . . . . . . . . .  . . . . . . . . . . . . . .   
. . . .  . . . . . . .  . %  
. . . . . . . . . . . . . .  . . . .  . . .  . . .  , .  
. Specification 20M42517 
. . .  . . .  -. - - - . . . . . . . .  ~. . . -  . . . . . . . .  
. .  
- .  
. .  . .  
. .  . -. 
i 
x .  .. , - -.* - : . .  
. . .  . . .  . . .  ...- .. 
. .  . .  
. . . . . .  . . .  . _  
- .  1 .. - 4 . ;  . ’ - .  
. .  . .  
, . _ _  . _. .  
. .  . _  . .  
/ . _ - .  . 
:. :- . 
. .  . .  . .  
Serial No. 0 0 7 .  . . Test Eng. p hw 
Mech. Tech. 7 Q. C . B .  ~ pL 
. L  - -  c . . . . . .  
_, :’ _ -  - . 
qz2d+ 
. .  - .:. . Elect. Tech. R W  - - ~- - . .  f . - .  - 
.Leakage After Thermal Cycling 
Por t  A 
Methanol /Water  
5 .0  ?: . 5  psig A P  
---- 10.0kl.Opsig /-sP 
20.Oi-2 .Ops igLP 
- 
. .  
Reject Initial , . 
._ Ir 
I ( J d C -  ’ -- 
- 9  
i Actual Allowable 1 I 2 1 3 0. K. 
0.2U sccs  1 0 i;/ 
0.20  sccs  6 o o L/ 
0 . 2 o s c c s  ,e 0 0 c, W R C  
U P ,  c _. 
I .- 
Date . - _  
Comments: 
- _ -  
A 
._ . _  
- .  
. .  
-_ I -. -- Actual .-  Limit Port "A" Open 
From To 
- _ -  -- -. 
Pins 1 2 3  
A .  E 0.5-0hms max. i I 2 2  d f  
D F 0 . 5  ohms mas. I I 12 . z  
H Case 0.5 ohms max. G 0 c /  
L J . 25-29 ,.>hms 27.9 37.7 2 7 .  7 
y / [ G ; - F  
-- 
13 E Open Circui t  
LC F Open Circui t  P g . 1  & 
. . . . . . .  ... 
. . .  * .  , - .  
. -, . . 
. .  
. .  
. . . . . . .  . . . .  . I . _., * . _  \ .  . . .  .: . . . . .  . . . .  
._ . . . :  . . . * .  
. .  
.- . 
..-* . . .  
.. 
. .  . . .  
. .  
. . . .  
. .  I .  . .  
. . .  . . . . .  
. .  - - .I. 1 . . 
. .  . : . _  . .  
.- . .  
.. - , 
. .  . . :. . - . .  
... _I_ . .  , -, * 
. . .  * * .  . .  
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~ Accept :I In it ial 
Reject Date . .  
, .  
a 
Comments: 
- .  
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_.--- -- 
500 Vol ts  D. C. 
~ ---_ Pins 
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B A 
B 5 
- -  .. ~ -. . . -  
Limit 
50 meg. ohms min.  
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 rneg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
. 50 meg. ohms min. 
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Cont inu e d 
Limit 
50 meg. ohms min. 
- 50 meg. ohms min. 
50 meg. ohms rnin. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. . 
- - 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg.- ohms min. . 
50 meg. ohms min. 
50 meg. ohms min. 
-.-- -50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
. 50 meg. ohms min. 
' 50 meg. ohms min. 
50 meg. ohms min. 
. 50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50meg. ohms min. 
' 50 meg. ohms min. 
50 meg. ohms min. 




' .  
- 




Puke Oper atcd Flow Divcrtcr Valve 
-.. ~ . 
* *  
. -  .- : . . _  . Specification 20M42517 
. . . .  . . .  - . .  . . . . . .  . . . . . . . . . . . . . .  . . . . .  . .  . .  . ~ .- . '.. . . . . . . . . . .  .. . . . .  . . .  .  . .  
e .  
, . -.. , . 
- -  . . - ._ . .-I.. 
* . f  . 
_ .  
' . i  - . . .  . - .  
. .  
. .  - - .  . 
Serial No. 007 Test Eng. W a c  . .  
)--- Q. C.'Z=g. kJ tx- 
-7- - ,  Mech. Tech. . .  . .  
. . .  . .  . .  . .  . -  
. .- . .  
. .  . I  '. . 
t- 
. . .  .. r . . s  
Elect. Tech. -4Z-w 
+. 
^ .  
. .  
. .  
Continue il 
. 50 rneg. ohms min. 
. 50meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. -:-3O meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
50 meg. ohms min. 
. . . .  
. . .  . . . . . .  . .- _ .  
-_ 
- -  Comments : . .  - -- .--_ ~ . . - -  




50 meg. ohms min. 
Accept '/ Initial /L4-. 
Reject Date &L?EC 70 
. -. . .  . .  . . -  . .  
. . .  
Test Data Sheet * .  ---- - .  
Puke Operated Flow Diverter Valve 
. . . . .  . . . . . . . .  . . . . . . .  . . .  :- 
- . .  f - 
. . .  , -  . .  . .  -. . _ _  , _ .  . ~ . .  . Specification 20M425 17 . . . .  
. .  
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.. , ._ . . 
* ,. . .  . .  . . .  . _  
- .  
. .  : ~ .. . I  
.; _ _  1 '  ' *  . .  - ..: . . .  . . . .  . . . . . . . .  . . .  . . . .  . . . .  _.  - _ _ .  .. _ . -  _.  -_ . . . .  . . . .  
+ 
. .  . . . . . . . .  . . '' 
._ - ,. , _ .  . 
, ._ - . .  - .  . .  - . .  . _ .  ' .  . .  6 : .  
. .  
. . -. . Serial NO. o? . kcst Ens .  eon r4 . .  I .  . _  . .  
4 - 13m 
. .  
Mech. Tech. 
Elect. Tech. &D . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . .  . .  . . : .  .  . . . .  - .  ..: . . . .  . .  - , .  . .  e . .  .~ 
. . . .  
- -_ - _  
500 Vol t s  D. C. 
. .  
C o m e  n€ s : - 
. Position Indicators After Thermal Cycling 
Covered by Circuit Resistance Test.  
Minimum Voltage After Thermal Cycling 
Minimum Operating 
Voltage100 ms Pulse,  
Unp r e s s ur i ze d 
Por t  rlAfl 38 volts d. c.  max. 
Allowable 
* ]Port crBll 1 . 18 volts d.c. max. 
Minimum Oporzting 
Voltage 100ms Pulse  
-50 ? 5 psig, 
100$6 Helium . _  
Port lfAfl 




m i s e  uperatcci Flow Uivcrtcr  Valve 
. Specification 20M42517 - . .  
. <  . .- . 
Minimum Pu l se  
Duration, 28 Volts D. C. 
Port l lATt  
Port l tE1l  
lo070 Helium, 50 5 ps ig  
. .- 
--. ' . 
. . .  
. . . .  
Actual 
Allowable i j  2 i 3  
100 ms. max. 
2. . 




. .  
. . . . .  . . . . . .  . .  . . . . . . . .  
. . . .  . i . . . . . . . .  . . . . .  . . . .  I*:. ..- ... - : * _  . -  . . ._, 
- .  . 
. . .  
. .  - . .  . .  . .  . .  . .  . .  .. 
No. - 0 0 3 '  
Tech.  7 .  
Test Eng. 
Q, C. m. 
-E%& 
. .  = .  - 4 
Tech.  pC-0 
4 
-Pulse  Duration After The rma l  Cycling . .  
'. - .  . 
[Minimum Pu l se  . ' I  I 
Duration, 28 Vol t s  D. C. Actual 
Zero Press Allow able 
P o r t  llA1l 100 ms. max. 
P o r t  rtB!l 
I 
Date 
Power  After The rma l  Cycling 
a 
5 .  17. Compatibility - ,- 
.I 
- -  . 
This ti. ,:' '1;+s been deleted by Modification 5 to the  contract .  
Exposed Torque Motor Asserr , - After Destructive Burst TaMy - 
CEepBragm Failure Point. A s  A Result of Destructive Bw s t  Test 
Flow Eiverter Valve/€iydraulic Research P/N 39000’250 
FLaw Eiverter Valve After Destructive Burst  Test 

Sinusoidal Vibration Along Port  C Axis 

DELEGATED AUTHORITY:  
173 DISAPPROVAL (RECOI.IMEtIDED) 
. m P R O V A L  ( R  C CO M f\l. L N DE D) (m 
t (Wl r t tOUT)  PRICE ADWSTMENT. S L 
a 
c] DISAPPROVED '. ' . u SUDJECT TO CONDITIONS STATE9 ON MSFC FORM&--¶. 
- : ' D E V f A - T t O f 4  A P P R O V - A I  R E Q U E S T  SIEET 1 OF ____ 
6. NUMBER: 7. REVISION: 
: 3 q y y ; p  x:sr%' --&e/ 
5. NOMENCLATURE: 
9. NONCONFORMANCE: 110. MRB A C i ! W  140.: 11. SERIAL  NUL?OEK.(S): 12. L O T  NUMBER: 
€3. DATE: 
z- -1 7--- 7c 
z 
13. QUANTITY: 
u DI SAPPROVCD 
[7 SUDJECT TO CONDlTlONS STATED 0$9 MSFC FORM - I .  
D E L t C A T E D  AUTtiORI TY: 
L 
ISAPPROVAL (RCCOMMENDED) 
PROV AL (R ECOMM (I N D E D) 
ITHOUT) PRICE ADJUSTMENT. $j - .  * <*, 
' 4  1 1. FOR: E BEFORE-THE-FACT 
L +"@ 
SUMMARY O F  M I k O R  N0t:CCNFORMANCFS r 
17. REASON FOR REGUEST AND/OR CORRECI IVE ACTION TAKEN: 7-+, 
- 
16. DESCRIPTlOh OF C*iPARTURE FP.C:.i REQUIRCMENTS: 
0 SUOJfCT 1 0  CONDITIONS S T A T E - O K  MSFC FORh5---- - 1  
) P R l C t  ADJUSTtvlENT. 5 
c%z-vZ 
f 
- ' D E V I A T I O N  A P ' P R O V A L  R E Q U & 3 O  1970 SHEET]OF-_- 1 
: BEFORE-THE-FACT AFTER-THE-FACT SUMMARY OF MINOR NOWONFORMANCES 
>MCONTRACTOR: 3. CONTRACT NUMBER: 4. REQUEST NUMBER: 
tfco Systems Division NAS 830075 AYCO-&&I< 
MENCLATURE:  6. NUMBER: 7. REVtSION:: 8. DATE: 
e Assy, Latching, Pulse Operated 39000750-00 1 R. 5/27/70 
-- I I 




,MINOR n M A J 0 R  -Tim- IR # 0 5 2 5 8  
S U P P L I E R  OR SUBCONTRACTOR ( G I V E  NAME AND ADDRESS): 
Hydraulic Research & h4fg. Co, , 25200 W, Rye  Cyn Rd. , Valenciia,# California 
S P E C I F I E D  REQUIREMENTS: 
5 /16  - 24 UNE' 3B Th'ds at Port  A - 4 Hole 
on S/N 008, E050093 . 
5 /  16 - 25 U N F  3B Th'd at Por t  33 on hole 
on S/N 009, E050094 
16. DESCRIPTION O F  DEPARTURE FROM REQUIREMENTS: 
4 .Holes accepts No Go TPC 2 to 5 1 / 2  
tu rns  
1 Hole accepts No Go TPG loosely through 
red dot on 168 x 4SQ, 
-.. 
-1. REASON FOR REQUEST AND/OR CORRECTIVE ACTION TAKEN: 
1 Avco to repair thread on S / N  009, E050094 using helicoil inser t  (Flight Unit) .  
( 2 )  S / N  008, E050093, submitted as  is. Condition is considere acceptable t o  Avco 
_ _ -  - 
for test (Qual. Unit). 
HRC to  be advised of problem and corrective action requested. 
with R. Wood, Quality Rep. @ HRC on 5/27/70.  
Done per Telecon 
19. C O N T R A C T 0 2  CCRTIFICATION: T H E  CONTRACTOR HERESY C E R T I F I E S  THAT THE ASOVE D E S C R I S E D  D E V I A T I O N  IS A DEPAil i ,aZ FZG'.' 
THE CONTRACTUAL REQUIREMENTS I N  T H E  QUANTITIES AN3;Cfa CONDITIONS A S  STATED ABOVE. 
U C O S T  ADJUSTMENT (EXPLAIN)  
NO C O S T  ADJUSTMENT 
O R G A N I Z A T I O N  SYMBOL I R E P R E S E N T L T I V E  C O N C U R R E N C E  1 N O N - C O N C U R R E N C E  I DATE 
, - .- ,-."-,, 1 y vd - 0 -  I'' 
I / I I I 
I 
22. CONTRACTING O F F I C E R ' S  R E P R E S E N T A T I V E  OR OTHER DULY 
DELEGATED AUTHORITY: , 
OISAPPROVAL (RECOMMENDED) ' 
APPROVAL ( R E C O M M E N D E D ) ( ~ )  
R 
1. FOR: BEFORE-THE-FACT @ AFTER-THE-FACT 0 SUMMARY OF MINOR NONCONFORMANCES 
FROM CONTRACTOR: I 3. CONTRACT NUMBER: 14. REQUEST NUMBER: 
Avco Systems Division I NAS 830075 I Avco- 
I I 
5. NOMENCLATURE: 6. NUMBER: 7. REVISION: 8 .  DATE: 
5/27/70 
13. QUANTITY: 
- Valve Assy,  Latching, Pulse  Operated 39000750-001 la 
9. NO ,C3NFORMANCE: 10. MRB ACTION NO.: 1 1 .  SERIAL  NUMBER(S): 12. LOT NUMBER: 
HRC S / N  010 
Avco S / N  E050105 1 
MINOR MAJOR IR #05155 
14. SUPPLIER OR SUBCONTRACTOR (GIVE NAME AND ADDRESS): 
15. SPECIF IED REQUIREMENTS: 16. DESCRIPTION OF DEPARTURE FROM REQUIREMENTS: 
Actual Mea s u r  em e nt s 
28. 6 ohms 
28. 5 ohms 
26. 88 wat ts  
2 6. 60 wat ts  
-- (1) Valve A S S ~  QATP SD-200 
pa ra  9. 5. 2 pins L t o  J = 24. 5 t o  27. 5 ohms 
pa ra  9. 5. 3 pins M t o  K = 24. 5 t o  27. 5 ohm2 
pa ra  9. 11. 3 power drain A = 30 t 1. 5 wat ts  
p a r a  9. 11. 5 power dra in  B = 30 T 1. 5 wat ts  
(2) 5/16-24 UNF-3B Thread, 4 h o l e s p o r t  A. (2 )  Two holes accept No-Go gauge through 
and 2 holes accept No-Go gauge 7570 
through. 
” ,-,. 17. REASON FOR REQUEST AND/OR CORRECTIVE ACTION TAKEN: f) 
(1) Values within HRC dwg requirementssQATP SD-200 t o  be revised. 
(2) Threads  t o  be repa i red  using helicoil i n s e r t s  (4 holes) 
v REMARKS: This I*DARf1 Does Not relieve the contractor from the obligation of meeting 
the functional requirements of the comtract on th& 
2mmx 
19. CONTRACTOR CERTIFICATION: THE CONTRACTOR HEREBY CERTIF IES THAT THE ABOVE DESCRIBED DEVIATION IS A DEPARTURE FROM 
THE CONTRACTUAL REQUIREMENTS I N  THE QUANTITIES AND/OR CONDITIONS AS STATED ABOVE. 
0 COST ADJUSTMENT (EXPLAIN) 
NO COST ADJUSTMENT 
Quality Task  Manager 
e remarks column ab 
V A L  (RECOMMEND 
(RECOMMENDED) CONDITIONS S M S F C  FORM - 1 .  
n R  I C l N A  I MSFC- Form 847 (Rev August 1964) 
1 25200 West rive Cyn Rd . ,  Valeacia, Calif. 91355 I NAS 880075 
‘id. NOMENCLATURE: 6. NUMBER: 7. REVISION: 






25200  West Rye Csnyon 3oac.1, Valencia, California 91355 
,IS. SFECIFIED REQUIREMENTS: I 16. DESCRIPTION OF DEPARTURE FROM REQUIREMENTS: 
in which discrepancius exist. 
* 
I 17. REASON FOR REQUEST AND/OR CORRECTIVE ACTION TAKEN: 
Reason for Request: Instructions from AVCO for installation of Helicoils. . 
IS. REMARKS: 
v - Reason for Helicoil installation: Threads w e r e  oversized on the pitch and/or  minor 
diameters.  \ 
&/+J!& S $ E - l W A L  pp-p,LLr+, e, f4LCAL- J&L C L f f i l J - F t  94P 7-/3 
19. CONTRACTOR CERTIFICATION: THE CONTRACTOR HEREBY CERTIFIES THAT THE ASOVE DESCRIBED DEVIATION IS A DEPARTURE FROM 
THE CONTRACTUAL REQUIREMENTS I N  THE QUANTITIES AND/OR CONDITIONS AS STATED ABOVE. 
n COST ADJUSTMENT (EXPLAIN) e- NO COST ADJUSTMENT 
7-23-70 
D A ? E  
Quality Assurance Administrator 
T I T L E  
20. GC8.’ER N !.:E NT Q u RL : T Y ASS 3 RAN C E F, E? p. E 5 E: T AT I V E CSM ?.! ENT S: J - 
-- 
z 
, Rec.omn;&nd approval  - forwarded  fo r  your  action. 
r 
D 4 T E  5 I G  NL TUR E 
21. MSFC REVIEW: 
APPROVED 
0 1 SAP P R OVEO 
SUBJECT TO CONDITIONS STATED ON MSFC FORM - DISAPPROVAL (R ECOMMENDEDi APPROVAL (RECOMMEU~ED)(%ZSH) 
(WtYtiOUT) PRICE ADJUSTMENT. B - 
I 
I 
21. MSFC REVIEW: 
._----=---- 
I 
16. DESCRlPT lON OF DEPARTURE FROM REQUIREMENTS: 
19. CONTRACTOR CERTIFICATION: T H E  CONTRACTOR HEREBY C E R T I F I E S  THAT THE ABOVE DESCRIBED DEVIAT ION IS A DEPARTURE FROM 
T H E  ( 'ONTRACTUAL REQUIREMENTS I N  T H E  QUANTITIES AND/OR CONDITIONS AS STATED ABOVE. 
8 
n COST AD1USTMENT (EXPLAIN)  
NO COST ADJUSTMENT 
-- 
. I  
s I G W ~  UR E 
Z?. M S F C  REVIEW: , ./ 
I I I I 
I 
7 -  CONTRACTItIG U t  I ICCR'S REPRESENTATIb'E GR O T H f R  DULY 




I I I 
0 APPROVED 
23. CONTRACTING OFFICER: 
DISAPPROVED 
0 SUBJECT TO CONDITIONS STATED ON M S F C  F O R M  - 1  
(WITHOUT) P R l C I I  ADJUSTMENT. S I .  
SHEET 1 OF- D E V i A T 1 0 N A P P R 0 V A t, R E Q U E S T- ~. - 
1. FOR: BEFORE-THE-FACT AFT ER-T HE-F ACT D SUMMARY OF MINOR NONCONFORMANCES 
9 FROM CONTRACTOR: 3. CONTRACT NUMBER: 4. REQUEST NUMBER: 
Avco Systems Division NAS 8-30075 AVCO -009 
5. NOMENCLATURE: . 6. NUMBER: 7. REVISION: 8. DATE: 
Valve Assy, Latching, Pulse Operated 39000750-001 R 9-2-70 
I -.- 
9. N ?E. i 3M FOR M ANCE : 10. MRB ACTION NO.: 11. SERIAL NUMBERtS): 12. L O T  NUMBER: 13. QUANTITY: 
H RC Avco m GO501 25 GO50126 N / A  2 PniNOR n MAJOR I R  #05481 
14. SUPPLIER OR SUBCONTRACTOR (GIVE NAME AND ADDRESS): 
Hydraulic Research & M€g. Co., 25200 W, Rye Cyn Rd., Valencia, Cal i forn ia  
15. SPECIFIED REQUIREMENTS: 16. DESCRIPTION OF DEPARTURE FROM REQUIREMENTS: 
S/N 014-Port I B i  .S/N 014-Port 1 BI 
Iole 1 Hole 2 Hole 3 Hole 4 Hole 1 Hole 2 Hole 3 Hole 4 
L D i m  .438 X D i m  .438 X D i m  -876 X D i m  .876 X Dim-.0027 X Dim-t .0018 X Dim-,0042 X Dim-.O 
I D i m  .876 Y D i m  .438 Y D i m  ,438 Y D i m  .876 Y D i m - . 0 0 6 5  Y D i m  -.0047 Y Dim- .001  Y Dim-.O( 
[ole 1 Hole 2 Hole 3 Hole 4 Hole 1 Hole 2 Hole 3 Hole 4 
: D i m  .876 X D i m  ,876 X D i m  .438 X D i m  .438 X Dim+.0053 X Dim+.0001 XDim-.0033 X Dim+,0007 
' D i m  .438 Y D i m  .876 Y D i m  .876 Y Dim .438 Y Dim- ,0019  Y Dim-.0047 Y Dim-,0015 Y Dim+,OC@t 
S/N 013 No marks on face  of Por t  ' A t  S/N 013 Nick on face near edge a t  'A' P o r t  
' 
S/N 014-Port ' A 1  S/N 014-Port 'A'  
,040 D i a  x ,030 Deep 
17. REASON FOR REQUEST AND/OR CORRECTIVE ACTION TAKEN: 
S/N 014 - Hole locat ion conforms to Nasa/MSFC 20M 42522, which allows g r e a t e r  tolerancq than 
HRC Dwg, 39001118 
f-W.N 013 - Nick on edge of Por t  beyond sea l ing  area, and w i l l  no t  prevent sealing a t  flange, 
I 
. REMARKS: 
19. CONTRACTOR CERTIFICATION: THE CONTRACTOR HEREBY CERTIF IES THAT THE ABOVE DESCRIBED DEVIATION IS A DEPARTURE FROM 
T,HE CONTRACTUAL REQUIREMENTS I N  THE QUANTITIES AND/OR CONDITIONS AS STATED ABOVE. 
0 COST ADJUSTMENT (EXPLAIN) 
NO COST ADJUSTMENT 
1 
Forwarded f o r p o u r  review and ac t ion  
I I 1 I 

V TbViNS fENT GELQ?d*PZ3N 
Attachment t o  Waiver No. 
39000750001 NSFC 20MrC2517 
(50X02477, Paragraph 4 )  P/DS No. \ 
Turn CII t r a n s i e n t :  
O f f  t r a n s i e n t :  
Gperztional : 
- c  I= toa complex t o  def ine,  a t t a c h  photograph. 
c . 
